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THIRTY-FIRST CONVENTION OF THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION. 

There is only one thing to say in summing it all up: Chicago 

From beginning to end the thirty-first 

held 


a full report 


has done itself proud. 
convention of the National Electrie Light Association, 
at the Auditorium Hotel, Chicago, May 19-22, 
is given on other pages of this issue, 


of which was a 


complete success. In point of attendance it exceeded all 


previous records, approximately 1,800 registrations being re- 


ceived. In point of attention and attendance on the technical 
sessions, although the committees had provided what past con- 
ditions had indicated would be ample room, there were a number 
of standees at each session. 

Several very important matters were brought forward and 
discussed, prominent among these being the suggested changes in 
the 


articles in the constitution. The report of the insurance expert, 


the classification of members and rewording of several 


Mr. William H. Blood, Jr., was very encouraging, and the sug- 
gestions made by the chairman of the Committee on Uniform 


Accounting, Mr. H. 


thought for the members. 


M. Edwards, opened up a new line of 


The holding of parallel sessions, an experiment which was 
tried for the first time this year, was apparently successful and 
The 


mercial Day programme and the Council of Progress attracted 


will, no doubt, be adopted for future conventions. Com- 
the support and attention of the best men of the association, 
and the satisfaction felt with the high quality of the papers and 
the intelligence of the discussion prove that the era of com- 
mercialism has come. 

In addition to the splendid record made in the technical 
the entertainment features 


sessions, were on a plane which 


establishes a very excellent standard for future conventions. 
The same seriousness of purpose which attended the formal 
sessions prevailed in accepting the hospitality afforded by the 
people of Chicago. The local reception and entertainment 
committees spared no effort nor expense to make the occasion 
one of great happiness. The great corporation, the Common- 
wealth Edison Company, has reason to be remembered for the 
completeness of the arrangements and generosity which it pro- 
vided for the comfort and edification of its guests. The opening 
reception and dance, led by Mr. Insull and the officers of the 
association, was a brilliant affair. Every one, member and guest 
alike, was imbued with a happy fraternal spirit, manifested more 
constantly than is ordinarily the case in a week-long convention. 
It is not too much to repeat, therefore, that Chicago has done 


itself proud. 
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of Electrical Engineers, at a meeting held on May 19, contain a 
great deal of valuable information of a character which has here- 
tofore been much in demand. We have had a great many dis- 
cussions on the problem of protecting electrical transmission 
systems from the effects of lightning, in which the need of a 
clearer idea of the efficacy of the different types of arresters in 
times of trouble, whether it arises from external or internal 
causes, has been often expressed, and these two papers contain 
just such data. That presented by Mr. J. F. Vaughan is par- 
ticularly notable in this regard, since it describes the results 
accomplished on a section of transmission line which is unusually 
exposed to lightning troubles, and which, for that reason, was 
especially equipped with a view to studying the effect of various 
methods of protection. The records which were kept of the per- 
formance of this section of line contain a great deal of matter 
for study, but it should be remembered that the results indicate 
rather the value of lightning protective apparatus in general 
than the comparative values of the different types of apparatus; 
for there was such variety in the devices installed, and these 
were so distributed, that it seems likely that the situation was 
frequently saved by the joint action of several devices when 
one alone might have failed. For instance, there were three 
types of horn arrester, four types of overhead grounded wires 
and four types of lightning rods installed to protect the section 
of the line, and even though these were well distributed over 
nine miles, the lightning disturbances were frequently exerted 
over several miles of this section, thus bringing several types 
of protective devices into play, or at least offering opportunity 
for them to act. 

Mr. Neall’s paper, in addition to giving an excellent analysis 
of the protection secured on the system described by Mr. 
Vaughan, gives also a description of the protective device in- 
stalled on another line, in a different section of the country, and 
discusses the results accomplished there. The experience here 
in general agrees with the other line. 

While these results are not entirely conclusive, some general 
deductions seem to be indicated, but the work should be con- 
tinued and similar investigations should be carried on elsewhere. 
Lightning is such a complex phenomenon, and it seems to do, 
at times, such extraordinary things, that only by much more 
exhaustive investigations can we put the problem of lightning 
protection on an entirely satisfactory basis. It is encouraging, 
however, to find that even so far as we have gone the con- 
clusions are in good agreement with what theory indicates. 

It is worth while pointing out iwo or three of these general 
results. The effectiveness of the overhead grounded wire seems 
to be pretty well shown, and this effectiveness is in proportion 
to the theoretical value of the arrangement. A grounded wire, 
well above the wires to be protected, is the best. 

The main source of trouble from lightning seems not to be 
due to a direct discharge to the line, but to static charges in- 
It is when 


duced in the line by the presence of storm clouds. 
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LIGHTNING PROTECTION. 


The two important papers read before the American Institute 
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these charges force their way to the ground that trouble occurs, 
and this trouble is most likely to be found at exposed heights 
or in low, wet ground. This suggests the point brought out 
some time ago, that the shortest route may not be the most 
satisfactory for a transmission line, and may not even be the 
least expensive, if against it be charged the cost of protective 
devices. 

Some of the newer types of protective devices seem to have 
shown satisfactory performance, yet there is some difference in 
opinion in these matters. It may be noted that the value of 
that old device, the so-called horn arrester, is still undecided. 
Mr. Vaughan found it gave good results, while Mr. Neall ques- 
tions its efficacy. The most valuable characteristic of this de- 
vice is undoubtedly its ability to pass violent discharges without 
destruction. Another point brought out is that grounding an 
insulator pin apparently does not render the insulation of 
the line more liable to break down, but it does have a tendency 
to localize the breakdown at the grounded pin when it does take 
place. In other words, if the disturbance is going to puncture 
the insulator, it will puncture that one on a grounded pin, but 
the fact that the pin is grounded does not seem to render the 
line any less capable of resisting what may be called the usual 
excessive strains. 

These investigations have, in general, been made by keeping 
careful records of the performance of the line, of the weather 
and of telltale papers inserted in the various protective devices. 
It is still a question how much information may confidently 
be drawn from such papers. A slight puncture certainly indi- 
cates that no very violent discharge took place at that point, 
but the converse does not necessarily follow. On the other hand, 
no other method has yet been suggested of keeping the record of 


what does actually occur at each arrester or spark-gap. 








THE SCIENTIFIC PURCHASE OF SUPPLIES. 

At various times attention has been called to the oppor- 
tunity to employ chemical methods with profit in much ordi- 
nary engineering work. In the purchase of many kinds of 
supplies the engineer knows what he wants, but is too apt to 
If he 
needs an anti-friction metal he will order one that has acquired 
The same 


leave to the supply man the selection of what he gets. 


a reputation and pay a high price for the name. 
is true of his method of purchasing oil. He does not know what 
he is getting except that he has ordered a certain brand. Of 
what is in it he is ignorant, and no doubt it is often true that he 
This method 
of purchasing supplies is unscientific enough when ordering 


does not even know what constitutes a good oil. 


minor materials, but the same method is generally followed in 
buying coal, although in many industries, such as central station 
operation, the expense for fuel is by far the largest single item. 
Yet it is a comparatively simple matter to determine what the 
coal contains and what is its fuel value, and, in fact, to draw 
up specifications for nearly all the supplies of a central station 
which will not only enable the purchaser to get what he wants, 
but in nearly every instance to get it at a fraction of the cost 
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hich he was paying before for an article with a fancy name 
at was not in any way better than the material which his 
emist selects for him. 

Happily, this unscientific method is being abandoned in a 
vw instances, although by far the greater number of central 
ations still take whatever coal is sent them. This method, we 
lieve, was introduced into central station practice by Mr. P. O. 
eilholtz, some ten or twelve years ago, when he was engineer 
the City & Suburban Railroad, at Baltimore, Md. Then 

called upon his chemist not only to select his coal and check 
: supplies as they came in, out for a choice of bearing metals, 
r the selection of lubricating oils, and for all the hundred and 
e supplies and materials which must be found in the stock 
mm of the well-equipped electric railway. 

In the selection of certain of these materials a good deal of 
emical knowledge and skill is necessary, but the purchase of 
al on a scientific basis is a comparatively simple matter, and 
ny engineer who has had a technical education should be com- 
tent to carry it out. It is, of course, better, if the company 
ve large, to retain a chemist for this purpose, but since the usual 
‘nalysis of .coal is made by simply heating properly selected 
amples to different temperatures and weighing the respective 
residues, a little practice, with a good balance, and the applica- 
ion of the results to a simple formula, should enable any one 
ot only to determine whether he is getting what he is paying 
‘or, but to compute the actual heating value of the coal as well, 
which is what should be known. Coal is delivered to the central 
station in all sorts of conditions. It may be wet, in which case 
the lighting company pays for water, which later will extract 
an additional toll in the heat required to drive it from the coal. 
The percentage of ash may vary considerably, thus not only 
affecting the value of the fuel itself, but increasing the cost of 
disposing of the ashes. The engineer who would not think of 
buying a dynamo or an engine without specifying rigidly what 
he expects to get is content to burn daily a material the cost of 
which is the most important factor in his operating expense, 
without attempting to find out whether he is getting what he 
thinks he is getting, or whether some other kind of fuel would 
not really be cheaper; yet the remedy is simple and inexpensive. 
It is a strange condition and one which it is to be hoped will 
not long prevail. 





THE MECHANICAL EQUIVALENT OF LIGHT. 

The constants, or ratios, by means of which we convert 
energy expressed in one unit into an equivalent quantity expressed 
in another are usually termed the mechanical equivalents. They 
are used constantly in engineering computations. They always 
have a definite meaning and an exact value, though the latter 
When, 


however, we come to the art of illumination, we face a different 


is not infrequently difficult to determine accurately. 


problem, because here, while we need energy to produce our 
luminous effects, the effect itself is physiological, and not 
mechanical, and we know of no definite connection between the 
two. When, therefore, one speaks of a mechanical equivalent 


of light, the expression has a somewhat different meaning from 
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the ratios giving the equivalents of other forms of energy. The 
expression, however, has come into use. But, beside its some- 
what unfortunate difference in meaning, it involves another 
uncertainty. All energy in luminous radiations is not equally 
stimulating to the eye. The latter, as is well known, is most 


sensitive to yellow-green light. An equal amount of energy in 
either the red or the blue portions of the spectrum does not pro- 
duce the same degree of sensation. It has been sought to avoid 
this uncertainty by limiting the expression to what is known as 
white light, but white light is itself an indefinite phenomenon. 
For these reasons the suggestion that the term “the mechan- 
ical equivalent of light” be limited to the ratio of the candle- 
power of a certain wave-length of light to the energy required 
to produce it, is acceptable, not because it makes the analogy 
to the mechanical equivalent of other forms of energy any truer, 
The 


wave-length chosen is that of the yellow-green, to which the eye 


but simply because something definite is meant thereby. 


is most sensitive, and the equivalent is given in heat units or 
watts per spherical candle-power. 

It seems worth while to emphasize more specifically the dif- 
ference between the so-called mechanical equivalent of light, as 
thus defined, and the other mechanical equivalents. The latter 
express different ratios between pairs of measurable quantities of 
energy; the former expresses the ratio of the sensation produced 
by a certain carefully specified intensity of illumination to the 
energy required to produce this intensity when this energy is 
in a certain form. Strictly speaking, the two things are not 
really comparable, as we have no means of determining whether 
equal sensations are produced in different eyes by equal illumi- 
nations. Hence the ratio really becomes one between the energy 
of radiation of a certain part of the spectrum to the energy 
required to produce it, and the equivalent is rather a mechanical 


equivalent of radiation than the mechanical equivalent of light. 





AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 

The meeting of the American Institute of Electrical Engi- 
neers which was held in the auditorium of the Engineering 
Societies Building, New York city, on the evening of Tuesday, 
May 19, was the annual business meeting of the year. It is at 
this meeting that the various reports of officers are submitted 
and the results of the election for officers for the coming year 
are made known. As was to be expected, the report of the 
board of directors shows a very vigorous and healthy condition 
of this strong and influential society. When first organized in 
1884, few, if any, of those who were interested in the new society 
had a clear idea of the position which it would eventually oceupy 
in the engineering world, nor of the influence it was to exert 
in so many and so different branches of human activity. During 
the past year, under the careful guidance of President Stott, if 
has marched steadily forward and upward, and is to-day stronger 
than ever before. With the new president, Mr. Louis A. Fer- 
guson, at the helm, the members of the Institute look forward 
confidently to the continuation of this forward movement, which 
will place it in a more enviable position than that which it now 
occupies. 
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Recent English Power Stations. 


WILE it is quite true that during 
the last year or so there has been 
but small achievement in the way 

of new electricity supply works in Eng- 
land, there are several such undertakings 
among the latest additions which possess 
sufficient attention 


interest to call for 


here. Very fittingly reference may be 
made first of all to the less than a year 


old system which is operating in a place 





By A. H. Bridge. 


have been gathered that the electrical re- 
quirements of the town are not large. The 
system is owned by a comparatively small 
local company—the Stratford-on-Avon 
Electricity Supply Company, Limited— 
and the contract for the whole of the 
works was earried out for it by Messrs. 
Johnson & Phillips, Limited, of Charl- 
ton, who, it is understood, hold a con- 
interest in the and 


siderable company, 























GAS-PRODUCER PLANT AT STRATFORD-ON-AVON. 


which has so great an attraction for Amer- 
ican tourists visiting these shores, and for 
Continental visitors, too, who take delight 
in honoring the memory of our Immortal 
Bard by making an excursion to the place 
of his birth. Very large numbers of Eng- 
lish men, and women, also, find their way 
to Stratford-on-Avon, especially in the 
summer season, solely because of the as- 
sociation of the name of Shakespeare with 
the place—indeed, probably it would be 
seldom thought of by the outside world 
but for that circumstance. 

From the foregoing remarks it will 





these two vaporizers enables the plant to 
evaporate one pound of water per brake- 
horse-power-hour, thereby giving a high 
value to the gas. By virtue of the coil, 
in conjunction with an evaporation plate 
under the fire, the plant can stand con- 
siderable fluctuations of load. 

The gas-engines are of the Stockport 
type, coupled by flexible-belt-type coup- 
lings to two interpole direct-current gen- 

















THE SwitcH GEAR AT STRATFORD-ON-AVON. 











whose managing director is one of the 
directors of the concern. The accompany- 
ing photographs indicate at a glance the 
general character of the plant. 

There are two suction gas producers, 
one of fifty and one of eighty horse-power, 
each consisting of its generator, vapor- 
izer, washer, filter and drier. The gen- 
erator is of the circular type with a rotary 
stoking valve, and an external vaporizer 
is fitted which is heated by the gas leav- 
ing the generator; this is supplemented 
by a coil-type vaporizer over the fire. It 
is understood that the combination of 





GAs-DRIVEN SET AT STRATFORD-ON-AVON. 


erators (Johnson & Phillips), one of fifty 
and the other of twenty-five-kilowatt 
capacity. Each engine has low-tension 
magneto ignition, variable as to timing. 
Other features are: governing on the hit- 
and-miss system, forced lubrication to the 
piston, and a petrol pump for starting 
up with an initial petrol and air charge. 
The generators are specially ventilated in 
order to secure good commutation and to 
insure cool running. A_ four-kilowatt, 
230-volt balancer set is installed, also a 
booster working in conjunction with a 
220-cell D. P. battery of 300 ampere- 
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hours’ capacity. In addition to panels 
for controlling the above-mentioned ma- 
chines there are two outgoing feeder pan- 
els, and all the switch-gear is of the con- 
tractors’ standard type. 

As to the distribution system, this is 
with 440 
iters, with three feeder pillars erected 


liree-wire, volts across the 
required points in the town. The feed- 
are triple concentric and concentric, 
:per-Insulated, and lead-covered, and are 
il solid in wooden troughs. C. D. 
lcke is the manager and engineer of 
undertaking. 
FRINDSBURY POWER STATION. 
Attention may be directed to what is a 
more ambitious undertaking which 
» commenced operations during the 
r 190%7—that of the Kent Electric 
wer Company. ‘The generating station 
situated at Frindsbury, on the River 
\‘iedway, and its parliamentary powers 
ovide for giving supply throughout an 
ca of about 1,500 square miles, contain- 
« as one of its chief features important 
cment-making works, as well as engineer- 
ny factories. The Kent Power Company 
when it began operations already had a 
oodly number of consumers whom it 
took over with the old Chatham, Roches- 
ier and District Electric Lighting Com- 
pany when it purchased that concern. 
To begin with, only two boilers were 
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current (fifty cycles), while the smaller, 
a two-pole machine, gives a 2,500-volt, 
three-phase current, when running at 
3,000 revolutions per minute. 
are mounted on alternator shaft exten- 


Exciters 

















STREET PILLAR AT STRATFORD-ON-AVON. 


sions. Each set of the 1,500-kilowatt 
turbo-alternators (C. A. Parsons & Com- 
pany) has its own surface condensing 
plant and vacuum augmenters, and the 

















THE Kent ELectric Power Company, Stroop, KENT. 


installed (Babcock & Wilcox), with su- 
perheaters and chain grate stokers, and 
two 1,500-kilowatt turbo-generator sets; 
also one of 500 kilowatts. The two larger 
sets run at 1,500 revolutions per minute 
and generate an 11,000-volt, three-phase 


turbine exhausts directly into the con- 
denser below. 

The whole of the high-tension switch- 
gear equipment is the work of the Elec- 
trical Company, Limited, the English 
representative of the Allegemeine Elek- 
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tricitits Gesellschaft, of Berlin. There 
are three machine and four feeder panels, 
and all the switches and bus-bars are en- 
closed in concrete cells, the bus-bars being 
When 
the station commenced supply energy was 
600-kilowatt, 
cooled transformer (Berry type), which 


arranged above the switch-gear. 


furnished through a oil- 
reduced the pressure to 2,500 volts for 
For 
the distribution of the 11,000-volt current 
to the substations, 
paper-insulated and 
are laid; 


supply in Rochester and Chatham. 
ITenley three-core, 
lead-covered cables 


these have been drawn into 
Svkes’s conduits. 

The consulting engineers who designed 
the Kent company’s installation are 
Messrs. A. A. Campbell Swinton and 
G. L. Addenbrooke. 


last of the big power companies to com- 


The concern is the 


mence operations, and its doings will be 
watched with pretty much the same in- 
terest as has been devoted to the develop- 
ment of similar undertakings in Lan- 
cashire and Yorkshire and in Scotland. 
SOUTHWICK POWER 
It is some eighteen months since the 
Brighton Corporation publicly inaugu- 
rated supply from its new power station 
at Southwick. In 1891 the first station 
was opened at North Road, and most 
electrical men in England are familiar 
with the great enterprise displayed there 
in those early days of electricity supply 
by Arthur Wright, of maximum demand 
By the time the South- 
wick plant was opened this North 


STATION. 


indicator fame. 
toad 
station contained an equipment of 5,000 
There 
fifteen Willans & Robinson steam engines 


kilowatts’ capacity. were some 
and the dynamos were of various makes. 
The Southwick plant consists of Westing- 
house turbo-generator sets and the alter- 
nating current is transmitted from this 
station to a substation erected as an addi- 
tion to the original engine room at North 
Road. Here it 
current, and the plant can be operated 
separately or in parallel with the steam 
plant in the old station, the same low- 


is transformed to direct 


tension feeder board and instruments be- 
ing common to either source of supply. 
The reasons given for going to South- 
wick on the east arm of the Shoreham 
harbor for a site upon which to erect the 
new station were the limited available 
land for extensions at North Road and 
the increasing difficulty of carting large 
quantities of coal and ashes through the 
Brighton thoroughfares, also general con- 
siderations of economy. The new build- 
ings were capable of housing a plant of 
16,200 kilowatts’ capacity, and as a first 





So4 


instalment one-third of this was put down. 
It consisted of three generators of 1,800 
kilowatts each, high-tension alternating, 
three-phase, 8,000-vyolt machines driven 
British West- 
inghouse, multiple-expansion, double-flow 


hy 3,000-brake-horse-power 


turbines running at 1,500 revolutions per 
minute. The 8,000-volt current is trans- 
mitted through five trunk mains to the 
North Road 


three-quarter miles distant, and there the 


works, which are four and 


high-tension alternating current is trans- 


formed down to low-tension direct cur- 
rent for distribution through the old svs- 
tem of mains for lighting, power and 
tramway service. 

The Southwick site is ten acres in ex- 
tent, with a wharf along the whole front, 
allowing 750-ton colliers to moor along- 


side the boiler house. ‘Two bunkers are 
provided, one over each boiler house, and 
each has a capacity of 1,500 to 2,000 tons. 
The Pirrie coal-handling plant is capable 
of dealing with thirty tons of coal per 
hour. The coal is whipped up in one-ton 
skips, automatically weighed on an inte- 


erating weighing machine, tipped into the 
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arate branch for its own condensing plant. 
The latter plant is some six feet below 
the level of water in the harbor. . 

Chadburn’s mechanical telegraphs are 


for 


from the switchboard to the turbo-gen- 


employed communication purposes 
erators and the boiler house, and_ there 
is a Graham loud-speaking naval tele- 
phone between Southwick power station 
and North Road substation. 

For operating all the electrically driven 
auxiliaries 250-volt, direct-current motors 
are installed, which take their supply from 
three seventy-five-kilowatt exciters on the 
ends of the generator shafts, two 220- 
kilowatt Willans-Siemens sets, a 400- 
horse-power induction motor coupled to 
two 150-kilowatt generators, and a 1,000- 
ampere-hour chloride battery. 

The 
three floors, the uppermost of all being 
It is of the 
type, 
oil-switches, 
The 
low-tension gear for the auxiliary plant 
is by the British Thomson-Houston Com- 


high-tension switth-gear is on 


the operating gallery. sritish 
Westinghouse remote-control with 
all the 
measuring and controlling gear, ete. 


usual instruments, 
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work at Marylebone not very long ago, 
and the business side of the concern is 
being most energetically and enterpris- 
ingly pushed. 

A small but interesting gas-driven 
plant was opened a few months ago at 
Ascot, where the gas company obtained 
electric lighting powers and put down an 
electrical installation contiguous to its 
works. But to this undertaking a 
brief reference was made recently in the 
ELECTRICAL REVIEW. 


> 


The Nature of X-Rays. 


C. J. Barkla here gives his reasons for 


gas 





not accepting Professor Bragg’s hypoth- 
esis of the neutral-pair theory of X-rays. 
The reasons are, first, the partial po- 
larization of a primary beam of X-rays, 


Brage’s the- 


which was not explained by 
ory; second, the identity in penetrating 
power of secondary (scattered) rays from 
light atoms, and of the primary produe- 
ing them; third, the equality in the pro- 
portion of the rays of different penetrat- 
ing power which are scattered; fourth, 
the 
rays scattered in a direction perpendicu- 


fairly complete polarization of the 




















SouTHWICK POWER STATION. 


hopper and conveyed by a belt conveyer 
to a self-trimming carriage which runs 
The 


steam raising plant consists of Babcock 


the whole length of the building. 


water-tube boilers with superheaters and 
electrically driven chain grate stokers. 
The chimney is 100 feet high and six 
lined with 
Electrically driven 


feet in diameter, and it is 
brickwork to the top. 
fans for induced draft are installed. 
The exhaust steam from each turbine 
is carried to a separate vertical condenser, 
having some 5,800 square feet of heating 
surface. Cooling water is obtained from 
the harbor by means of sixty-inch suction 
and discharge pipes, a pair of each run- 
ning down either side of. the engine room 
in the basement, each unit having a sep- 


A Highfield reversible booster is 
installed. 

The substation equipment at the date 
of opening was two 1,500-kilowatt rotary 
converters, each having three 550-kilo- 


pany. 


watt static transformers with induction 
regulator for 230-volt supply, giving 


6,000 amperes each; four 500-kilowatt in- 
for 230, 460 
The total capacity 
of the converting plant is 5,000 kilowatts. 

Arthur Wright is still the consulting 
engineer, and the above scheme was car- 
ried out to his designs. The chief engi- 
neer and manager of the undertaking at 
Brighton is John Christie. 

Mr. Wright was also responsible for 


duction motor-generators 


and 550-volt supply. 


the important undertaking which got to 


INTERIOR OF THE Nortu Roap SUBSTATION. 


lar to that of propagation of the primary ; 
fifth, the distribution of the secondary 
(scattered) rays: sixth, the order of mag- 
nitude of the energy of scattered radia- 
tion; seventh, the homogeneity of a sec- 
ond type of secondary X-radiation from 
many substances, and the fact that this 
homogeneous radiation is characteristic 
of the element emitting it, and indepen- 
dent of the penetrating power of the pri- 
mary radiation, and, eighth, the fact that 
for large ranges in the penetrating power 
of the primary these homogeneous sec- 
ondary rays from some substances are 
proportional to the ionization produced 
by the primary in air. All of these effects 
are understandable on the ether-pulse the- 
ory, but can not be explained by Pro- 
fessor Bragg’s hypothesis—Nature (Lon- 


don), May 7%. 
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Discussion on Lightning Pro- 
tection Before the Ameri- 
can Institute of Electrical 
Engineers. 

At the annual meeting of the American 

Institute of Electrical Engineers on May 

i9, which was reported in the ELECTRICAL 

Review for May 23, two papers on light- 

ine protection were read. One of them, 

J. F. Vaughan, entitled “Comparative 
‘ests of Lightning Protection Devices on 
e Taylor’s Falls Transmission System,” 
as also given in abstract in that issue of 
e ELectrricaL Review. The other paper 
vas by N. J. Neall, on “Studies in 

Lightning Performance, Season of 19 

\n abstract of this, together with the 

both papers, is 

In his paper Mr. Neall makes 


ry 99 
%. 


iscussion on given 
clow. 
‘1 analytical study of the experience 
n the Falls line, 
:eported in Mr. Vaughan’s paper, and 


ilso of the experience during the past 
-ummer on the lines of the Presumpscot 


Taylor's which is 


lectrie Company, which are operated at 
11,000 volts and supply power to the 
Cumberland mills near Portland, Me. 

Mr. Neall first analyzes the line dis- 
urbances, pointing out that trouble seems 
more likely to occur from static effects on 
ligh-potential lines than on those of lower 
potential, there being a decided difference 
in this respect between lines at 50,000 
and at 80,000 volts. 

The various methods of protection em- 
ploved on these two systems are examined 
in the paper and the value of keeping 
records of disturbances is emphasized. 
The following is a of Mr. 
Neall’s conclusions, drawn from the study 
of these two systems: 


summary 


LINE DISTURBANCE BY LIGHTNING. 

Lightning disturbances on a line are 
more than likely to be local, varying ap- 
proximately from 1,000 feet or less to 
several miles, the longer areas being less 
frequent. 

They are likely to happen at any part 
of the line. 

A direct stroke of lightning is not neces- 
sarily harmful: it depends upon the qual- 
Hy of the stroke, ete. 

A line mav be affected by a bound 
charge and direct stroke simultaneously. 
There is as yet no evidence to enable 
these to be measured separately. 

Any grounded wire suspended on the 
line will tend to absorb a charge. 

An overhead grounded system of one 
wire, two wires, or more, above the line 
wires is desirable. 

An overhead grounded wire should be 
grounded at every pole near stations and 
important places, otherwise at every sev- 
eral poles. 
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When an overhead grounded wire is 
used exclusively for station protection, it 
should not be less than two miles in 
length and be grounded at every pole. 

The higher the voltage design of the 
line the greater the possible disturbance 
from lightning to the line. High-voltage 
lines, therefore, need, more than low-volt- 
age ones, overhead grounded wire or its 
equivalent. 

Lightning-rods added to the overhead 
grounded system probably add to the pro- 
tective power. 

Shattered insulators are liable to occur 
in every seyere thunderstorm, but not in 
light ones. Puncture is more probable 
with power on the line at the time. 

Insulators should be carefully selected 
for the service, to test not less than two 
times normal voltage between line and pin 
with pin grounded. The equivalent spark- 
gap should be higher than any arrester 
path to ground on the line. 

Horn lightning arresters should be em- 
ployed for extraordinary service only. 
The general arrangernent known as the 
multi-gap selective path tvpe promises to 
he of value. 

Lightning-arrester stations to discharge 
line disturbances become increasingly ex- 
pensive, and of questionable assistance the 
higher the voltage transmitted. Their 
total number depends on the length of 
line. 

Wood poles mav be effectively protected 
against spliniering from lightning dis- 
charge by providing them with a small 
metallic conductor to ground. 

STATION PROTECTION, 

Electrolytic lightning arresters have so 
far behaved ereditably, particularly in 
sensitive relief of grorvnds, but do not in- 
dicate a complete superiority over other 
types. 

Line-to-line protection is desirable. 

Apparently there can not be too much 
protection on a plant. Every lightning 
arrester added plavs a part, but practically 
there is a limit. For many reasons it is 
obviously desirable to keep the station 
protection as simple as possible. It is, as 
vet, impossible to define what this should 
he. 

If a full measure of line protection is 
added, such as overhead grounded wires, 
{he stations will, in turn, be much re 
lieved. 

Mr. Neall also calls attention to the 
need for more data on the subject, giving 
a list of effects which should be studied. 

The discussion was opened by H. W. 
Buck, who said that in the old days of 
electrical transmission, most of the trouble 
which we had to cope with was at the 
station apparatus. The insulation of line 
was relatively high. As line voltages have 
risen with the progress of the art, insula- 
tion of station apparatus has risen in pro- 
portion. Presumably lightning stresses 
have remained constant so that at the pres- 
ent time we have good insulation in our 


stations, which perhaps on the high-volt- 
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age lines is high enough to stand the 
ordinary surges, and the trouble seems to 
be shifting out upon the line itself. It 
has very conclusively been shown that 
these line troubles have been very much 
reduced by means of the overhead ground 
wire, not only on this particular system, 
but the experience all over the country 
with transmission lines where the over- 
head lightning wire has been installed 
shows similar corroborative evidence. The 
function of this ground wire is perhaps 
double. It allows the induced charge, so 
to speak, to accumulate on the ground 
wire instead of upon the transmission wire 
itself; so when the cloud which induces 
this charge discharges, the corresponding 
charge on the ground wire can discharge 
itself through the ground connections on 
the pole instead of having to spill over 
the insulators. There is perhaps another 
function of this 
ground wire: that of shielding the wire 


important overhead 
from induced currents due to neighboring 
lightning discharges which are presumably 
of high frequency. The guard wire forms 
one side of the circuit and the ground the 
other; so that we really have a short-cir- 
cuited shield against induction on the line 
itself. 
of decided advantage to have two overhead 


If this is so it would seem to be 


ground wires rather than one, having the 
connection made between these two shield 
wires at every pole. Then we would have 
a shielding effect on the vertical plane 
and also on the horizontal plane against 
induced charges in the transmission wire. 
These short-circuited loops in fairly close 
proximity to the transmission wires mizlhit 
represent some loss due to the normal fre- 
queney of the transmission wire: but this 
would probably not be enough to be 
serious; whereas, with the frequency of 
the lightning discharge, the possible cur- 
rent might be very high indeed and have 
a decided shielding effect against the 
transmission. 

The evidence of the spilling over of ac- 
cumulated charge in the insulators seems 
to show that the actual magnitude of the 
current in the ground wire is very large 
indeed: and it would be interesting if 
some form of current-recording device 
could be installed in those experimental 
shield wires in order to give an indication 
of the magnitude of these currents. It 
would seem that along the lines there 
might be installed a form of galvanometer 
which would give an indication of just 
what current was flowing in this shield 
wire during the storm itself. It would 
tend to indicate what conductivity ought 
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to be established in these shield wires, and 
would give very valuable records. 

It is quite noticeable from the records 
of this paper that these lightning storms 
seem to follow certain well-defined paths 
throughout the country. There are cer- 
tain sections of the line which seem to 
have borne the brunt of the lightning dis- 
charges; whereas other sections of the line 
That 
accords with the experience of the Weather 
Bureau, which shows that lightning storms 


seem to have been practically free. 


show a tendency to progress along certain 
well-defined topographical paths. The fre- 
quent shattering of insulators, as shown 
in these tests, seems to indicate the desir- 
ability of working up some form of insu- 
lator which could withstand those strains. 
It is a mechanical problem to get some 
material which can withstand the sudden 
application of heat without resulting in its 
heing shattered. It is not so bad to have 
a momentary short-circuit on a system, 
provided it blows itself out and leaves 
the insulator in comparatively good con- 
dition: but if every time a spill-over takes 
place the insulator is going to be de- 
stroved, the operative difficulty is a very 
serious one. 

The horn arrester has assumed a very 
function in coping with the 
lightning problem. It is cheap and easy 
to insulate, and it can be put out of doors 
and will withstand heavy rains without the 
also 


important 


insulation being broken down. It 
can stand very violent discharges without 
destruction of a serious amount of 
property. In conjunction with the de- 


velopment of the horn arrester, the prob- 


the 


lem of a good form of resistance is brought 
up, but up to date a really satisfactory 
form of resistance has not been developed. 
The water rheostat is fairly satisfactory ; 
hut it is bulkv and in cold weather gives 
trouble from freezing. <A resistance 
should be developed which could withstand 
frequent discharges and which could carry, 
without destruction, for periods of several 
consecutive seconds sav, the full-load cur- 
With a resist- 
ance of this kind sufficient surge current 


rent of the power-house, 


could flow to the ground without shutting 
down the system. 

Mr. Vaughan’s paper shows that certain 
the 
This ac- 


discharges have been noticed on 
secondaries of the transformers. 
cords with Mr. Buck’s experience and 


with that of other engineers. He has 


known a number of cases of overhead lines 
passing through transformers into under- 
ground cable systems, where quite fre- 
quent cable punctures have resulted simul- 
taneously with thunder storms on over- 
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head lines. This seems to indicate the 
necessity of having lightning arresters of 
some form on the secondaries as well as 
the primaries. In this Taylor’s Falls in- 
stallation they have such discharges on 
the secondary circuit. 

It is also interesting to note that the 
telltale paper punctures seem to indicate 
that the choke-coil acts as a barrier to 
the progress of lightning surges, in spite 
of the fact that this has been disputed 
so many times. It seems to point to the 
fact that choke-coils are a decided protec- 
tion where they are installed. 

P. M. Lincoln said there is a question 
whether the curves shown by Mr. Vaughan 
represent stresses on the insulators. They 
do represent the diameters of holes which 
were punctured in the telltale paper. 
He is doubtful whether the diameter of 
the puncture in the telltale paper is an 
indication of the stress which was on the 
insulator. It is an indication of the cur- 
rent which has passed through that tell- 
tale paper. That current may have come 
from a lightning stroke, but more likely 
it has come from a partial discharge of 
the dynamic current itself. 

Mr. Vaughan said the whole question of 
just how to interpret these papers and how 
to indicate them graphically is open to a 
good deal of discussion. It had been 
given a good deal of consideration in the 
early stages of the preparation of the 
What was attempted, in drawing 
up the curves, was to show pictorially and 
graphically the difference in stress on in- 
sulators, or a difference in spill-over, or 
discharge of static, and, as far as possible, 
a difference in the amount of energy which 
was passing through in a dynamic dis- 
charge. The curves should be treated as 
broad interpretations of the punctures on 
the paper, showing relative activity in each 


curves. 


case. 

P. HW. Thomas said the data given in 
Mr. Vaughan’s paper show that one storm 
occurred when no generator potential was 
on the line at all; and that in another 
case the potential went off in the early 
part of the storm, and that in these storms 
there was no actual generator potential on 
the line. Yet the punctures in the telltale 
papers were just as severe when there was 
no generator connected with the line as 
at any time. These punctures showed, on 
examination, that the fibres of the paper 
were unburned, the discharge being purely 
static. There must be perhaps hundreds 
of spill-overs shown in the records where 
a static discharge had passed from the 
wire to the pin over the surface of the 
insulators and not an induced discharge. 
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In only a small percentage of these have 
there been insulators injured. It is in- 
teresting to know that there has been very 
little disturbance of any serious character 
at the stations. Mr. Buck states that it 
was because the insulation of the station 
apparatus has been raised in relation to 
that of the line. But Mr. Thomas thinks 
it is rather because the effect of lightning 
is extremely local; that the attack of the 
discharge is so sudden that it can pass 
but a short distance along the line and 
is not of sufficient energy to cause any very 
great disturbance unless it starts the 
generator to surging. It has been fre- 
quently assumed that the high potential on 
line wire is the result of a static 
Mr. Thomas thinks the evidence 


the 


charge. 


points the other way; that the high poten- 


tial is the result of the direct jumping on 
to the line wire of electrical energy from 
the cloud and not the drawing of the 
charge from the ground. If this be true 
it limits the nature of the problem of the 
overhead ground protection. 

I. E. F. Creighton said we now have in 
hand a complete solution of the protection 
of station apparatus from lightning, but 
with regard to the protection of the line 
there is a lack of definite information of 
the lightning potentials, the effectiveness 
of the overhead grounded wire, and the 
length of line that may be protected by 
each arrester. 

Regarding the interpretation of tell- 
tale papers, the conditions which muddle 
such records are: First, the impression 
of several static discharges on each paper 
before it is removed, and second, the com- 
plete destruction of the static puncture 
holes by dynamic current. A fraction of 
an ampere of current for a half cycle of 
ihe generator wave is sufficient to destroy 
the static record. The authors were for- 
tunate in obtaining records on an idle 
line. It may be suggested that those who 
are willing to aid in collecting the only 
data of great value in the study of light- 
ning potential should take these on an 
idle line and, furthermore, they should be 
collected on moving tapes so as to separate 
the punctures due to each cloud discharge. 

The value of the resistance type of horn 
for discharging lightning in- 
creases as the value of the series resistance 
decreases. On the other hand, the disturb- 
ance that one of these arresters may cause 
on the line increases as the series resist- 
ance is diminished. The menace resulting 
from a discharge through one of these ar- 
resters to ground may be either one of 
two effects, or both. First, the arrester 
may take sufficient current to overload the 


arrester 
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opening switches 
under overload should be 
avoided as much as possible, to say nothing 
of the interruption of service. Second, if 
ihe resistance is sufficient to prevent over- 
lowling, there may be a menace to the 
insilation by the operation of one phase 
i!., especially on an insulated neutral 


cireuit-breaker, and 


conditions 


ol 

sysion. It requires about one to two 
soo nds at best for the are to rise on the 
wens and go out. During this interval 
tle are varies from a short length to a 
ver. jong length and if there is a possi- 
bili: of setting up a surge on the system 
thi. are is most likely to produce this 
con ition. On any particular system these 
ares may occur repeatedly with impunity, 
wh: vcas on another system the surge con- 
ditons will be such as to cause a destruc- 
tion of apparatus on some other part of 
ihe system. To illustrate this two ex- 
auiples were given. On a 17,000-volt, 


-ix-cyele delta-connected system a single 
va} in series with enough resistance to 
lint the current to 0.5 ampere was con- 
necied between line and ground. Even 
W this high resistance all five of the 
arresiers in the station on three feeders 
dis-harged continuously so long as the are 
played aeross the gap to ground. A light- 
nine arrester of so limited a discharge 
would have little practical value, yet the 
urges eaused by the discharge assumed 
dangerously high values. 

\s a second example, it is a common 
occurrence on cable systems to have several 
failures of cables after one has taken place, 
duc, probably, to the surges set up during 
the first failure. 
if one goes back over the history of the 

of horn gaps with series resistance, the 
© is always held out that an operator 
will finally obtain the right adjustment of 
‘istance to give excellent protection 
without a resulting interruption of serv- 
This has never been accomplished, 
and Mr. Creighton does not think it can 
If we did not have the aluminum ar- 
ier it would be worth while working 
cut the best conditions for the resistance 
nm gap arrester. 


Ta) 


\ comparison of the two will show the 
‘mitation of the resistance horn type and 

e uselessness of the development. At 
1,000 volts every ampere of discharge 
represents, roughly, sixty kilowatts per 
phase, or 180 kilowatts. If an arrester 
vill not discharge 100 amperes at least, it 
will not take the usual run of heavy dis- 
charges. With this rated discharge the 
zenerator would be called upon to furnish 
18,000 kilowatts. On the other hand, if 
an aluminum arrester is used the energy 
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taken from the generator will be less than 
twenty kilowatts and the rated discharge 
of lightning will be several hundred am- 
peres at the same abnormal value of poten- 
tial. The valve action of the aluminum 
arrester prevents almost entirely the flow 
of dynamic current at normal potentials, 
but gives a free discharge only at abnormal 
potentials. | Furthermore, the 
taken by the aluminum arrester from one 


current 


phase to ground is leading, the same as 
the capacity current of the line or cable, 
and consequently one phase may are con- 
tinuously between line and ground with- 
out setting up surges on the system. It 
should be noted that the aluminum ar- 
rester actually maintains the voltage and 
thus prevents grounding the line con- 
ductor. 

Mr. Goodwin said the questions the 
ability of an investigator to determine 
from telltale papers whether a disturb- 
ance results from a direct or induced 
stroke of lightning. 

The records indicate that the station 
arrester did not have sufficient discharge 
rate to relieve the line at those points, thus 
causing the horn arrester, which had a 
higher break-down point, to discharge. In 
designing the latest types of arresters 
great care has been taken to avoid all 
series resistance and to increase their dis- 
charge rates. This feature has been very 
thoroughly carried out in the aluminum 
type electrolytic arrester by the use of an 
electrolyte of very low specific resistance. 
It is interesting to note that many of the 
induced strokes on the Taylor’s Falls line 
were highly concentrated and often of 
great intensity and volume. The absolute 
protection of a line under such conditions 
resolves into a very difficult problem. One 
or two overhead grounded wires are of 
considerable assistance in shielding the 
line wires, but at best can only be of 
partial protective value. If dependence 
be put in line arresters there must be 
several of these per mile, which is pro- 
hibitive for many lines. The only case 
where such arresters can economically be 
installed is at an exposed point, where 
experience indicates that the expense is 
warranted. The only feasible plan of en- 
tirely protecting an overhead power cir- 
cuit lies in the development of an insu- 
lator which will not puncture and which, 
while having a fairly low spill-over point, 
will not shatter. This perfection in the 
petticoat type of insulator is probably out 
of the question, but it can be attained by 
a properly designed and proportioned in- 
sulator of the suspension type. Such an 
insulator would be the equivalent of a 
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line arrester at each pole or tower on the 
line. 

H. G. Stott said that about eleven years 
ago, when the Niagara transmission lines 
were put in service, they were equipped 
After a 


few months’ experience with this device 


with the overhead ground wire. 


it was decided to take them down to avoid 
the troubles they brought, which seemed 
not compensated for by benefits that they 
might give. That might have been due 
to poor construction work in the ground 
wires themselves, as they were continually 
breaking and short-circuiting the lines. 
Now cleven years after, as the result of a 
most elaborate series of tests, we are told 
that the ground wire gives us the most 
certain protection, and there is every 
reason why it should. No one ever heard 
anywhere of an underground cable being 
struck by lightning. Therefore, if we can 
get the earth potential, or the ground itself 
above our conductors we are safe. We can 
not possibly afford to put our cables under- 
ground, but we can put the ground above 
It seems to Mr. Stott that the 
most perfect protection will be got where 
we have the most perfect network of 
ground wires above our conductors. 


the wire. 


Another point should be emphasized, 
and that is to avoid ordinary troubles we 
must have a high factor of safety in all 
apparatus. ‘Troubles with underground 
cables are almost unknown, outside of me- 
chanical damage and damage to joints and 
that sort of thing, and the reason is that 
those cables are made with an extremely 
high factor of safety. For instantaneous 
voltages it is ten to one. We must give 
our systems just as large a factor of safety 
at the insulators. That, and the ground 
wires, is going to be the solution of our 
overhead troubles. 

Closing the discussion, Mr. Vaughan 
said he was sorry not to hear more dis- 
cussion on the interpretation of telltale 
papers. It is rather surprising that there 
are not more apparent discrepancies in the 
showing of the experiments. For in- 
stance, the three ground wires brought 
down from the three pins on the individual 
poles of the line are not more than a few 
inches apart and are mounted on porce- 
lain insulators, and it would seem that the 
disturbance and discharges of such in- 
tensity as have been indicated would 
readily go across from one wire to another. 
That fact brings out the apparent lack of 
phase to phase disturbance, the indication 
being that the three phases were similarly 
disturbed, that is, that the main disturb- 
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ance, or main trouble, was between the 
line and the ground. 

Mr. Neall said, according to the theory 
which he had advanced in his paper, the 
suspended type of insulator would be sub- 
jected to greater disturbances locally than 
any insulator so far used for lower volt- 
ages, assuming no special overhead pro- 
tection. If 
a charge it must get to the ground some 


the transmission wire takes 


way or other, and the only place it could 
do it presumably would be by the insulator 
We have no data respecting the 
suspended type, but if insulators could be 


support, 


studied with respect to the equivalent 
spark-gap we would probably find certain 
explanations of the phenomenon at which 
we can now only guess. Insulators do not 
perform successfully when they shatter. 

Mr. Creighton said the suspension type 
of insulator can not be compared with the 
multi-gap arrester. The multi-gap arrester 
must have a certain relation of capacity 
relative to earth and relative to conductor 
and a certain spark-gap distance in order 
to get a very marked multi-gap arrester 
effect. 
is designed to avoid that effect, and it can 


The suspension type of insulator 


he minimized to such an extent that it 
will not be a menace. 

The meeting was then adjourned. 

i eGo 
Report on Trade and Voca- 
tional Schools for New 
York City. 

The Board of Education of New York 
city recently appointed a committee to 
investigate trade schools with the idea of 
ascertaining whether they could be estab- 
lished as part of the public school svstem 
of the city. The commitiee consists of 
Frederick R. Coudert, chairman: Samuel 
B. Donnelly, John Greene, L. Katzenberg 
and M. J. Sullivan. 
now formulating a set of questions to be 


This committee is 


sent to manufacturers to ascertain what 
trades might best be developed in these 
public trade schools. 

Dr. James P. Haney, secretary of the 
National Society for the Promotion of 
Industrial Education, was requested to 
prepare for this committee a report on 
vocational and industrial schools such as 
might be established as part of the city’s 
The Massachusetts 
Education 


public school system. 
Commission on Industrial 
found, upon investigation, that there are 
25,000 children in that state be- 


iween the ages of fourteen and sixteen 


some 


years who have left school and who are 
drifting from one trade to another vainly 
seeking to gain a foothold. “From this 
it might be inferred,” says Dr, Haney in 
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his report, “that the most important part 
of the entire question of trade teaching 
dealt with pupils between the ages named. 
In reality the question is one which should 
deal with the pupil before the age of 
the latter 


vocational 


fourteen, for unless has re- 


ceived some definite interest 
and bent before he reaches the limits of 
his compulsory schooling, he leaves the 
elementary school without inclination, in- 
sight or training in any of the things 
which make for a successful adoption and 
pursuit of a vocation. While, therefore, 
it is emphasized that trade teaching, as 
such, is not to be thought of before the 
age of sixteen, preparatory vocational 
training must be a necessary preliminary 
to the development of what may be termed 
the clientele of the trade school. 

“This preparatory vocational work it 
is entirely possible to organize in the 
seventh and eighth vears of the elemen- 
tary schools and in the two years imme- 
diately succeeding, 7. ¢., from the thir- 
teenth to-the sixteenth years, inclusive. 
One plan would be to set aside certain of 
the elementary schools throughout the 
city as centres in which this teaching 
might be given in the seventh and eighth 


years. A suggestive programme of work 
would change the curriculum now in 


vogue by the omission of certain subjects 
(music, ete.), the simplifying of others 


(mathematics, history, geography), and 
the immediate application of these sub- 


jects to the needs of the prospective arti- 
san. The time gained might be given in 
part to the study of industrial drawing 
and in still greater measure to the devel- 
opment of skill of hand and knowledge 
of tools through constructive work in 
wood and metal. 

“To complete the scheme it will be 
necessary that there be organized in ad- 
dition to vocational 
schools of the elementary grade other 
schools to which the pup! of the age of 
fourteen might go for an additional two 
years to pursue still further his practice 


these preparatory 


of tool manipulation. This second sug- 
gestion contemplates the organization of 
vocational secondary schools for pupils 
hetween the ages of fourteen and sixteen 
which might offer courses developing, in 
a similar, but more extended, way the 
subjects already begun in the elementary 
vocational schools. 

“Tt would be necessary in those sec- 
ondary schools to differentiate the depart- 
ments of instruction, to the end that the 
student might elect to pursue his voca- 
tional work along lines of joinery and 
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carpentry or machine shop practice, elec- 
trical work, plumbing and gas fitting or 
fresco and house painting, ete. . 

“In as large a city as is New York it 
may be safely asserted that a number of 
employers will be found entirely prepared 
to accept willingly, even eagerly, grad- 
uates of a school of the type indicated, 
and to advance them more rapidly in 
their apprenticeship than it would be pus 
sible to promote the untaught and wn- 
skilled applicant who enters the tra:le 
with no definite knowledge or insight jr: 
its processes and no training prepar! 
him to adapt himself readily to the diff 
ent forms of work required of the learn 

“The immediate co-ordination betwen 
school and employers is a necessary } 
of the plan proposed, which offers {' 
double advantage of directly interest; 
a large number of practical men in | 
work of the schools and of presenting ° 
the pupil the stimulus which comes fr 
a knowledge that, as a graduate, he \ 
he put immediately in the way of enter! 
on his chosen vocation under conditic- 
more favorable than could otherwise 
the case.” 


a> 





Manhattan Railway Bond 
Issue. 
The Manhattan Railway Compan 


New York city, has applied to the Pul 

Commission for permission {) 
issue $10,818,060 in bonds for the pur- 
pose of refunding first mortgage bon! 
of the Metropolitan Railway Company, a 
subsidiary, which fall due July 1, 190s, 


Service 


and also for permission to issue $894,000 
in bonds for the purpose of repaying the 
company for the cost of extending tle 
lines in the borough of the Bronx froin 
Tremont avenue to Bronx Park. 
Accompanying the petition is a stai 
ment of earnings of the Manhattan Rai'- 
way for the year ended March 31, 190s. 
The earnings from operation were $11. 
254,322 and other income $462,173. T! 
operating expenses were $6,182,366. 11 


terest, taxes and rentals, $3.323.81°. 
making the net income for the yea! 
$5,210,317. After dividends of seven pcr 


cent, the surplus for the year was $1,010 
317. The passengers carried were 28: .- 
216,689. 

A hearing on both petitions was he! 
May 26. 

3 ee 

Navy Department Supplies. 

The Bureau of Supplies and Account 
Washington, D. C., will open bids on Ju 
2 for the following electrical materia’ 
Three ammeters, thirty feet conduct: 
cable, miscellaneous multipliers, one tes 
ing panel, one induction regulator, mi 
cellaneous alloy shunts, thirty lever 
switches, one transformer and miscella- 
neous voltmeters and wattmeters, for 
livery at Charleston, S. C., and 2,000 fe«' 
of lighting wire, for delivery at Broo). 
lyn, N. Y. 
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Westinghouse Double-Flow Steam Turbine. 


Brunots Island Station, Pittsburg Railways Company. 


"HE 


installation of 


% 


Aw 


: initial 
+ and important type of machine al- 
: 


any new 


eK 


ways possesses peculiar interest to 

- coneerned in the progress of the art. 

\ | for this reason the following descrip- 
of recent extensions at the Brunots 

nd station of the Pittsburg Railways 
pany, incorporating the new Westing- 

: double-flow turbine, will be of inter- 
The Brunots Island station not only 

's most of the railway system in Pitts- 

» and Allegheny, but also a large part 
he lighting for the same territory. 
(: ‘ng to the extraordinary increase in the 


74 , , 


‘ 
_ 
nes 


“A 
2 


IRR a 9 om 





house is being erected parallel with the 
present boiler plant, and will contain six 
100-horse-power Babcock & Wilcox water- 
tube boilers, all equipped with Westing- 
house new model Roney mechanical stokers 
—a standard equipment for heavy-duty 
plants of this character. The boilers will 
be arranged in pairs, discharging into 
eight independent stacks, seven feet in- 
The 
old engine plant consists of five 1,500-kilo- 
watt, Rice & Sargent cross-compound, 
condensing engines, three of which are 
direct-connected to Westinghouse direct- 


ternal diameter and 250 feet high. 





ation nearly one year; the larger ones are 


in course of erection. <A closer view of 


one of these units is shown in Fig. 2. 
Each turbine is connected by a short and 
direct exhaust duct to an Alberger con- 
Both 


denser of the centrifugal jet type. 


circulating and discharge pumps 
mounted on the same shaft and driven by 
a Westinghouse compound, single-acting 
engine. Both condensers and pumps are 
located beneath the engine-room floor be- 
the and 


steam-driven, two-stage, dry-air vacuum 


tween turbine foundations. A 


pump is also provided for each turbine. 








Fie. 1.—GENERAL VIEW OF THE ENGINE Room oF Brunots IsuAND POWER STATION, SHOWING THREE DOUBLE-FLOW 
Hiau-PRESSURE STEAM TURBINE UNITS IN THE FOREGROUND. 


emand for power, it was found necessary 
‘increase the plant capacity considerably 
the 
resent building, room had already been 
for three additional 1,500-kilo- 
vatt, cross-compound, condensing engines, 
ut as the 


wvond the original estimates. In 


rovided 
necessary extension far ex- 
ceeded these provisions; steam turbines 
were adopted, with the result that instead 
f 4,500 kilowatts, a total of 18,000 kilo- 
watts has been installed, with still suffi- 
cient room fer an additional turbine. In 
other words, the space originally provided 
for 4,500 kilowatts in engine-driven ma- 
chinery, accommodates 23,000 kilowatts. 
For this large extension, a new boiler 





current, 550-volt railway generators, and 
two to Westinghouse 6,600-volt, two-phase 
alternators running in parallel with the 
An interest- 
ing feature in the Brunots Island plant at 


other plants of the system. 


this time is the fact that turbines driving 
11,000-volt; three-phase alternators, are 
in electrical parallel with two-phase, 6,600- 
volt 
view of this plant, showing the new tur- 


engine-driven units. An excellent 
bine units is given in Fig. 1. 

The turbine equipment consists of one 
3,000-kilowatt, and 5,000-kilowatt 
double-flow units, two of the latter being 
The 
smaller unit has been in successful oper- 


three 


shown in the foreground of Fig. 1. 


Cooling water is pumped to the con- 
densers from an intake tunnel extending 
the length of the power-house, at one side 
of the foundations, and the discharge from 
the condensers empties into a_ similar 
tunnel parallel to the intake. As the water 
level in the Ohio River during times of 
flood is occasionally as much as twenty- 
eight feet above the tunnels, special pro- 
vision had to be made to guard against 
flooding the condensers. This has been 
accomplished by means of an adjustable 
gate in the intake tunrel leading from the 
screen house to a large central well in 


which the water level may be maintained 
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at will at the desired point, irrespective 
of the flood level. 

An excellent 
foundations required for steam turbines, 


installation of the small 
is furnished in the design adopted at 
Brunots Island; each unit rests upon re- 
inforced concrete plates supported entirely 
by six reinforced conerete columns, thus 
giving ample space around the condenser, 
which could have been placed entirely 


within the turbine foundations had this 
been necessary. It may be interesting to 


state that the concrete employed to con- 
struct the foundation for one of the 1,500- 
units, 

four 


kilowatt, cross-compound engine 
to build the 


foundations required by the 18,000 kilo- 


would be sufficient 
watts in double-flow turbines. The double- 
flow principle, as embodied in these large 
machines, is essentially a modern develop- 
ment brought about entirely by considera- 
tions of mechanical construction. It is 
not by any means without precedent—in 
fact, the original Parsons turbine, con- 
structed in 1880, was of the simple double- 
flow type. In modern hydraulic work, the 
double-flow principle is very largely em- 
ployed to produce a rotary running in 
perfect axial equilibrium. In small ma- 
chines, however, the advantages of the 
double-flow principle are not as pre-emi- 
nent as in the large, principally because of 
the absence of the necessity therefor from 
a mechanical standpoint, and by reason of 
the fact that the economy of two small ma- 
chines is likely to be as good as one of 
twice the capacity. In turbines of very 
large size, however, where proportions exist 
more favorable to the attainment of high 
economy, the latter advantage does not ob- 
tain. 

The double-flow turbine may thus be re- 
garded as the result of an insistent de- 
mand for turbine-generating units of 
larger capacity at high speeds. The 5,500- 
kilowatt unit installed several years ago 
alongside the huge Corliss units at the 
Manhattan Elevated station, New York 
city, proved to be only the beginning, and 
10,000-kilowatt been 


larger ones are con- 


to-day units have 


built, while even 


templated. For these large machines, the 
advantages of the combined impulse and 
reaction principle of steam expansion, to- 
gether with the double-flow construction, 
are so important that the practical result, 
as embodied in the machine under de- 
scription, is most fortunate, and for ma- 
chines above 5,000-kilowatt rating, the 
double-flow construction become 
standard in all Westinghouse work. For 
smaller capacities, the single-flow Parsons 
principle, as before, predominates, and in 


will 


ELECTRICAL REVIEW 


uw so , ys 
sizes below 3,000 kilowatts, the familiar 
Westinghouse-Parsons construction, there- 
fore, remains standard. 

From a thermodynamic standpoint, the 
reaction principle is more efficient than the 
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pulse section. In fact, this impulse ele- 


ment may be considered somewhat 
a power-producing reducing valve from 
which a lower efficiency may be counte- 


nanced. 


ds 








Fic, 2.—-ONE oF THE 5,000-KiLtowatt, Hicu-PREssurE, DousLE-FLow STEAM TURBINES 
IN THE Brunots IsLAND PoweER STATION. 


combined principle; but owing to the me- 
advantages inherent in the 
double-flow type, the net result is that as 


chanical 


The advantages of the double-flow cor 
struction will probably be most clear|\ 
understood by first considering the low 
































Fie. 3.—SECTIONAL VIEW OF THE Low-PRESSURE, DouBLE-FLow STEAM TURBINE. 


the two types are now built, they are prac- 
tically upon the same basis as regards 
This condition is largely 
brought about by the higher relative speeds 
permissible in large-capacity 
with which the Parsons element works to 
so much better advantage as to compensate 
for the poorer inherent economy of the im- 


economy. 


machines 


turbine shown in 
Here we have a turbine of th 
simplest possible construction, consisting 
entirely of two identical Parsons turbines 
placed end to end, taking steam at the 
centre and exhausting at both ends. It 
will be evident, from an examination of 


the illustration, that since the two ele- 


pressure, double-flow 


a ae 
Fig. 3. 
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ments are identical, and the steam flows 
through them in opposite directions, the 
axial thrust of the steam on the blades, 
due to the difference of pressure between 
the inlet and outlet of each element, will 
he exactly the same in both sections. 
‘.erefore, perfect steam balance under all 

ilitions of pressure, vacuum and load, 
is obtained without the use of dummy or 
ance pistons. An idea of the general 

arance of the low-pressure units is 

i in the outline drawing in Fig. 4. As 
‘se low-pressure turbines are designed to 
wii ive all the exhaust steam from a non- 


ELECTRICAL REVIEW 


of a triple expansion, reciprocating engine. 


Fig. 5 represents the final step in the 
evolution of the present complete high- 
pressure machine. 

The following are some of the features 
of the double-flow turbine: 

1. A large reduction in bulk and in 
weight of individual parts to be handled in 
assembling. 

2. An increased speed is permissible, 
due to the reduced span between bearings. 

3. The low-pressure section is in two 
parts opposed in position and resulting in 
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well into the dimension scheme, and re- 
duces the shaft length nearly fifty per cent. 

8. The 
through bed plate are largely reduced in 
size, due to the divided flow. 

Steam enters the turbine through a 
flanged opening in the lower half of the 
casing, from which it is piped directly to 
the nozzle blocks. For convenience in il- 
lustrating, the nozzle block, in Fig. 5, is 


exhaust connections passing 


shown at the top, whereas, it may be 
located at any point in the periphery near- 
est the inlet. 
nozzles, the steam impinges upon the im- 


Expanding in suitable 
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Fic. 4.—PLAN AND ELEVATIONS OF A 1,000-KrtLowatTt, Low-PREssuRE, DouBLE-FLOW STEAM TURBINE GENERATING UNIT. 


udensing reciprocating engine, it is pos- 
ble to tie the engine and turbine together 
vctrically, thus making the use of a 
vernor on the low-pressure turbine un- 
With the exception that, as 
uentioned, the governor may often be 
omitted from the low-pressure turbine, it 
is practically identical with the high-press- 
ure, double-flow turbine. In fact, the 
igh-pressure machine is directly evolved 
‘rom the low-pressure by the simple ad- 
dition of a high-pressure impulse element 
inounted at the centre of the rotor, this 
simple element serving in a capacity close- 
ly analogous to the high-pressure cylinder 


necessary. 


axial equilibrium, permitting the use of 
low-pressure blading of moderate length. 

4. The cylinder is not exposed to high- 
pressure and high-temperature steam, the 
maximum pressure encountered being 
about seventy-five pounds per square inch. 
5. The relatively large volume per 
pound of steam at admission to the first 
Parsons section avoids the necessity of 
very short blades otherwise necessary with 
large diameters. 

6. Only one balance piston is required 
and this is of moderate diameter. 

7. The impulse element is well suited 
to high pressure and superheat. It works 


pulse blades, enters the impulse wheel 
chamber, and is distributed evenly around 
the casing so as to enter the intermediate 
Parsons section of the turbine, around 
the entire periphery of the rotor. As in 
the single-flow turbine, the steam then 
divides along two separate paths, one-half 
entering the left-hand section of low- 
pressure Parsons blading, the other pass- 
ing through the interior of the rotor shell 
which forms the connecting passage to the 
remaining low-pressure section of Parsons 
blading at the right-hand end of the tur- 
bine. Discharging from the last rows of 
low-pressure blading, the steam passes 
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into the exhaust connections and to the 
condenser in the normal manner. 

As the same pressure exists on both 
sides of the impulse-wheel disc, this is not 
subjected to any end thrust and requires 
no balancing. The difference of pressure 
between the inlet and outlet of the Parsons 
intermediate section is accurately balanced 
by a dummy piston of moderate dimen- 
sions, located between the impulse wheel 
and the right-hand low-pressure section. 
And since the thrusts in the low-pressure 
sections are in opposite directions and 
therefore balanced, the entire turbine runs 
in perfect equilibrium under all conditions 
It is, of 
course, necessary to provide means for ac- 


of vacuum, pressure and load. 


curately fixing the axial position of the 
rotor, and for this purpose, an adjustment 
bearing on the right hand of the shaft, 
is, as usual, fitted. It consists of a number 
of collars turned in the shaft, into which 
fit corresponding brass rings fixed in the 
adjustment blocks. The upper and lower 
halves of the adjustment bearing may be 
moved by means of micrometer screws, as 
shown, thus permitting the axial position 
of the rotor to be accurately known at all 
times. 

All double-flow cylinders are made in 
two parts, the upper and lower halves, 
each being a one-piece casting. The de- 
sign is symmetrical throughout, devoid of 
longitudinal flanges except those at the 
centre required for bolting the two parts 
together. ‘The castings are first rough- 
bored, after the flanges have been planed 
and drilled, and are then “seasoned” with 
high-pressure steam for a wumber of hours 
to remove any local casting strains in the 
metal. They are then given the finishing 
cut, assembled, with the boring bar run- 
ning in the bearing housing so as to insure 
a truly concentric bore. Manholes are pro- 
vided at each end of the cylinder to per- 
mit access for interior examination, and 
relief valves are fitted in each of the man- 
hole covers to prevent the pressure in the 
exhaust passages rising to a dangerous 
point in case of failure of the condensing 
apparatus and sticking of the atmospheric 
relief valve. A steam and air-tight pack- 
ing gland is fitted at each end of the 
cylinder where the shaft enters, and will 
later be described in detail. 

A Y-connection fitted with two corru- 
gated copper expansion joints located be- 
low the base of the turbine, connects the 
separate exhausts to the main exhaust 
nozzle. By means of these expansion 
joints the desired freedom of movement 
of the turbine casing, due to expansion 
and contraction, is provided for. It will 


also be noted that an atmospheric exhaust 


ELECTRICAL REVIEW 


nozzle opens out of the side of the exhaust 
“Y” to permit non-condensing operation. 

Referring again to Fig. 5, it will be 
seen that the rotor consists of five cast- 
steel members mounted on a through shaft. 
The shaft carries its load at one-third dis- 
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and forms the dummy, or balance, piston 
for the intermediate Parsons section, A 
typical arrangement of blading and nozzlis 
is shown in detail, Fig. 6. The nozzle 
block is an independent casting quite so)- 
arate from the turbine cylinder. Recciy- 


~_ 
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Fig. 5.—SECTION OF THE H1i@H-PRESSURE, DoUBLE-FLow STEAM TURBINE, SHOWING TIE 
Hien, INTERMEDIATE AND LOW-PRESSURE STAGES. 


tance from the points of support, thus per- 
mitting a lighter shaft than required for 
distributed loading and practically elimi- 
nating the possibility of deflection. The 
rotor elements are firmly pressed on the 
shaft and locked to prevent movement. ‘To 


ing steam from the governor valve, i/\\s 
restricts high pressure and high tempera- 
ture to a comparatively small casting 
which is free to expand and contract wiili 
changes of temperature and may easily ‘ve 
designed with ample strength. 























SECTION-B-B 



































Fic. 6.—TyprcAL ARRANGEMENT OF BLADING AND NOZZLES OF THE IMPULSE ELEMENT 
OF THE DouBLE-FLOW TURBINE. 


the opposite end of the rotor is fitted a 
bronze bushing surrounding the shaft, per- 
mitting it to move axially without appre- 
ciable resistance under any differential ex- 
pansion of shaft and rotor body. 

The impulse element consists of a 
flanged cast-steel disc forced on to the 
rotor body with a pressed fit and securely 


keyed. The flange at the base is grooved 
. oD oD 


As the steam is expanded in the impu'se 
element to less than about half of ‘le 
initial pressure, divergent nozzles are wn- 
necessary and simple straight-sided nozz'es 
are used. The entire nozzle block may be 
removed in one piece, and the construction 
is such that the nozzle walls may be rea'li- 
ly renewed if necessary, at a very nominal 
cost independently of the block. As prac- 
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tically no difference of pressure exists on 
two sides of the element, the area 


i 

the 

through the bucket increases to provide for 
| decreasing steam velocity in each rotat- 


vheel. As in all high-pressure impulse 
turbines, the nozzle blocks cover but a 
sall portion of the periphery of the im- 


pulse wheel, so that ample space is left 
around the remaining portion of the wheel 
io permit the free circulation of steam 


ii parts of the impulse-wheel chamber 
he‘ore entering the Parsons element. 

cept for the division of the low-press- 
ur Varsons section, the Parsons element 


ol (ve turbine is identical with the single- 
(.. construction, consisting of a series of 
rows of moving and stationary blades, in- 
ey sing in height to allow for the in- 
cr sed volume of the steam. In the Par- 
son. section, it will be recalled the veloci- 
ties ‘rom stage to stage remain practically 
cou-tant. The blades are inserted in 


roves cut in the spindle and cylinder 
holy, and are securely held in place by 
caking the soft spacers, or distance 

vs, inserted in the grooves between the 
The diameters of the low-pressure 
soiion are chosen so as to permit the 
suine sized blades to be used in both inter- 
iate and low-pressure sections, thus 
<plifying the blading considerably. As 
th ve are a number of improvements in 
ii Westinghouse-Parsons blade construc- 
used on both the single-flow and 


ELECTRICAL REVIEW 


that the blades may be drawn cold from 
the original ingot into the required 
finished section, without in any way af- 
fecting the bond between the copper and 
steel. The advantages of this blade ma- 
terial will at once be evident, as experi- 
ments have shown that pure copper offers 
the maximum resistance to chemical cor- 
rosion resulting from bad feed-water car- 
ried over in the steam during priming. 
At the same time the integrity and great 





Fic. 7.—ENLARGED VIEW OF AN AcID- 


EtTcHep BI-METALLIC BLADE. 


strength of the steel core are maintained. 
How uniform the copper sheathing of the 
finished blade is, may be clearly seen in 
Fig. 7, which shows an enlarged section of 
a duplex metal blade, the end of which 
has been etched to show the true thickness 
of the copper covering. 

The original method of reinforcing long 
blades was to insert a heavy brass wire in 
saw slots cut in the entrance edge of the 
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is sheared over, wedging the tail of the 
lashing into the contracted space between 
the face and back of the adjacent blades, 
acting as a strut, while the lashing 
wire itself acts as a tie, thus securely 
interlocking the blades and preventing 
vibration. Moreover, the short section re- 
maining in the blade, after being sheared 
off, acts as a key to prevent a broken 
blade from injuring adjacent rows. 

A water-sealed gland, shown in Fig. 5, 
is fitted on each end of the turbine shaft 
where it passes through the exhaust cas- 
ings. ‘This packing consists of a small 
centrifugal pump propeller, running in an 
enclosed chamber to which water is sup- 
plied under a head of about ten feet, which 
is slightly in excess of the head, due to the 
centrifugal force acting on the water in the 
impeller blades. At starting, any external 
leakage water is caught in circular troughs 
and drained away. 

The action of this gland is to maintain 
a solid mass of water around the periphery 
of the impeller, which effectually prevents 
the entrance of air to the condenser or the 
escape of steam to atmosphere when run- 
ning non-condensing. 

As in all Westinghouse turbines running 
at or below 1,800 revolutions per minute, 
self-aligning, babbitt-lined bearings are 
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SreaM TURBINE UNITS. 


uble-flow turbines that have not been 
reviously described, they will be of in- 
crest. 

No one metal has all the physical char- 
cteristics desirable in a blading material. 
but recently a special, compound metal 
1as been developed, which is exclusively 
ised in Westinghouse turbines. This ma- 
‘erjal, known as “Monnot,” or duplex 
metal, consists of a steel core covered 
vith a thin copper sheathing chemically 
welded to the steel in such perfect manner 
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blade, the brass wire being securely laced 
to the blades by a thin copper wire, and 
the whole was then rigidly brazed together. 
This method has been greatly improved 
upon in the present blade lashing now 
used in all turbines. Comma-shaped 
holes are punched in the blades at any 
desired point of reinforcement. The blades 
are then strung on to a comma-shaped 
lashing wire laced through these holes. 
After the blades have been caulked into 
the rotor or stator, the tail of the lashing 


used, of sufficient area to operate without 
the use of a forced lubricating system. It 
is made in two parts, supported in a 
spherical seat by four pads, by means of 
which the bearing and rotor can be ac- 
curately centered to preserve uniform 
clearances. The oil supply to the bearings 
is delivered at the top of the journal, at 
the point of minimum pressure, which as- 
sures an even distribution of oil. All the 
bearings are supplied with oil from a 
central reservoir, under a static head of 
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about five feet. A small rotary oil pump, 
driven from the turbine shaft by worm and 
bevel gearing, returns the oil to the various 
bearings, from which it is drained to a 
strainer, to remove any impurities, and 
passed through a tubular cooler before 
again returning to the bearings. This 
cooler, Fig. 8, contains a nest of flat coils 
through which cooling water is circulated. 
It is so designed that any single coil can 
be replaced without discarding the others. 

Some form of flexible coupling is al- 
ways desirable between the generator and 
turbine shafts, to provide for any slight 
changes in the alignment of the respective 
bearings. An effective form developed for 
Westinghouse turbines consists of two 
sleeves, one of which is permanently keyed 
to the generator shaft and the other to 
the turbine shaft. ‘These sleeves have a 
number of projecting teeth which engage 
with the projections on a surrounding 
collar, as shown. The latter is made in 
two parts, to permit removing either the 
turbine or generator shaft without disturb- 
ing the other. With liberal end clearance, 
and all surfaces under pressure practically 
radial, the coupling allows considerable 
variation in the shaft alignment and per- 
mits the generator shaft to float in its 
bearings, limited only by a retaining ring 
at each end. 

In case of over-speeding, the 
throttle valve is automatically closed. This 
device consists of a  spring-balanced 
plunger located at the end of the main 
shaft. Normally the pressure of the 
spring is so adjusted that the plunger is 
held to its seat. Should the turbine for 
any reason exceed a predetermined speed, 
the end of the plunger emerges, trips a 
relay valve and operates-a quick-closing 
throttle. It should be noted that this 
throttle valve is closed by releasing the 
pressure beneath its piston, so that any 
accident to the pipe connections of the 
speed-limit would instantly shut down the 
turbine. 

Essentially the same system of govern- 
ing is used in the double-flow as has be- 
come familiar in the single-flow design: 
namely, the “puff” or “gust” system, 
comprising a constant number of admis- 
sions per minute with a variable duration 


main 


of admission according to the load. This 
refinement of the purely throttling 


method is distinctly different from the 
principle of governing by adding nozzle 
after nozzle, all at maximum pressure, as 
increases. Both the “puff” 


the load 


method and that of individual nozzle con- 
trol, may properly be regarded as purely 
mechanical methods of securing a con- 
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stant-speed prime mover—neither possess- 
ing any important thermodynamic sig- 
nificance. Theory indicates and experi- 
ment proves that with the throttling 
method of governing, stage pressure con- 
trol in the multi-stage turbine is entirely 
unnecessary, and where the expansion in 
each stage is but a small part of the total 
expansion range, as for example, in the 
Parsons turbine, the initial and terminal 
pressures of each stage rise and fall to- 
gether, resulting in a fairly constant press- 
ure ratio at each successive expansion; in 
other words, for small ranges and with 
throttle governing, the nozzle and blade 
areas are reasonably correct through a 
wide range of load and pressure distribu- 
tion. For this reason, the impulse section 
of the Westinghouse turbine, expanding, 
say, only one-fifth of the total range, is 
properly proportioned for a wide range in 
load and may be governed without resort- 
ing to intermediate nozzle control, and 
without any sacrifice of economy at frac- 
tional loads. The governor controlling the 
double-flow turbine is of the sensitive 
fly-ball type, differing only in minor de- 
tails from the standard governor for 
single-flow machines. Its most important 
feature is that all parts are kept constantly 
in motion, so as to avoid “friction of rest?’ 
and prevent sluggish action which would 
otherwise ensue after running a consider- 
able period at constant load. A small re- 
lay steam piston does the actual work ‘of 
moving the turbine valves, thus relieving 
the governor of practically all work except 
moving a small pilot valve. For con- 
venience, in synchronizing and distribu- 
tion of alternating-current load, the 
governor is fitted with a small motor and 
weight by which the governor spring ten- 
sion may be controlled from a distance— 
usually from the switchboard. 

To illustrate the advantages of the two 
types of turbines, as regards the floor 
space required, Fig. 9 is given, which 
shows graphically the space needed for 
various sizes of both types, in square feet 
per kilowatt and per horse-power. 

> 
Federal Suit Begun Against 
New Haven Road. 

With the object of preventing the New 
York, New Haven & Hartford Railroad 
Company from exercising any control over 
the Boston & Maine Railroad and to sep- 
arate the New Haven road from the ex- 
tensive trolley system which it has ac- 
quired, the government, on May 22, 
through United States District Attorney 
French, filed in the United States Circuit 
Court at Boston, Mass., a petition against 
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the New York, New Haven & Hartford 
Railroad Company and others, charging 
the existence of a combination in restraint 
of trade and monopoly within the mean- 
ing of sections 1 and 2 of the Sherman 
Anti-Trust act. 

The petition alleges that the New 
Haven Company has acquired control over 
approximately 500 out of 600 miles of 
electric railway in Connecticut, 400 out of 
500 in Rhode Island, and about 600 in 
Massachusetts, which roads, prior to sucli 
control, were engaged in active competi- 
tion with the New Haven Company. Also 
that in acquiring about thirty-five per 
cent of the capital stock of the Boston & 
Maine Railroad it has secured practic:! 
control over that railroad, and that }y 
the acquisition of the electric lines ani 
this control of the Boston & Maine it ha: 
established a virtual monopoly of all of 
the transportation facilities by land in thie 
New England states, the Boston & Alban, 
Railroad being practically the only line 
of any consequence in the New Englani| 
states, with the exception of the state o/ 
Vermont, not now under the control in 
some form of the New Haven Company. 

The petition relates the history of these 
various acquisitions and shows how “thie 
New Haven Company has _ persistently 
pursued the policy of suppressing all com- 
petition with it, until now, with the ex- 
ception aforesaid, it dominates practically 
all land transportation facilities between 
and among the New England states, ani 
between those states and the rest of the 
United States.” 

The petition prays that the “combina- 
tion and monopoly” be declared a viola- 
tion of the Sherman Anti-Trust act. 


Third Avenue Railroad to 
Spend $2,500,000. 

In the United States Cireuit Court, on 
May 21, Judge Lacombe issued an order 
authorizing Frederick W. Whitridge as re- 
ceiver of the Third Avenue Railroad Com- 
pany, Forty-second Street, Manhattanville 
and St. Nicholas Avenue Railway Com- 
pany, the Dry Dock, East Broadway ani 
Battery Railroad Company and the Union 
Street Railway Company, to issue re- 
ceiver’s certificates to an amount not to 
exceed $2,500,000 for the improvement 
of property and service of the Third Ave- 
nue Railroad Company. It was further or- 
dered that Mr. Whitridge, as receiver of 
the Union Railway Company, be authoi- 
ized to issue certificates to amount not 
exceeding $750,000 under the same col- 
ditions as other certificates, and that he 
may borrow money on certificates already 
authorized on February 28 last in the case 
of the Forty-second Street, Manhattan- 
ville and St. Nicholas Avenue Railway 
Company and the Dry Dock, East Broad- 
way and Battery Railroad Company. 
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The Thirty-first Convention of the National Electric Light 


Association. 


Auditorium Hotel, Chicago, May 19, 20, 21 and 22. 


FIRST SESSION, TUESDAY MORNING. 
RESIDENT DUDLEY FARRAND, 
of Newark, N. J., called the meet- 
ing to order at 10.40 o’clock, and 
‘elivered the annual address, saying in 
art: 

“Qur membership is now: Class ‘A, 
664; Class ‘B, 394; Class ‘D, 151; Class 
I,’ 93; ‘Honorary, 25, or a total of all 
lasses of 1,827—an increase during the 
ear of 124, or 10.3 per cent. 

“In addition to the financial and busi- 


dividual initiative, and in many instances 
favors acts which are no less than actual 
confiscation. 

“We are, I hope, all law-abiding citizens, 
and yet if commissions or unreasonable 
legislation of any kind are thrust upon 
us, I see no reason why we should not be 
free to protest and endeavor by all rea- 
sonable means and to the best of our abil- 
ity, to defeat the enactment of measures 
designed for political purposes and tend- 
ing to undermine the very foundations of 
our investments. 

“Conceding for the sake of argument 














history, its rates or its standing with its 
customers, is to be subjected to various 
kinds of supervision and regulation, the 
details of which are very largely left to 
the discretion of a commission whose 
members, in most cases, are not familiar 
with the subjects in hand and have never 
had actual experience in the particular 
business over which they are given so 
much power. ‘Take, for instance, the case 
of rate regulation—the most conspicuous 
example is found among the enactments 
of our more recently constituted commis- 
sions in the establishment of a uniform 
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ness stress the interests which we repre- 
sent have been subjected to the natural 
and logical results of an agitation having 
an indefinable source but extending prac- 
tically all over the country. This agita- 
tion, wearing the cloak of reform, has for 
its objective the creation and establish- 
ment of a multiplicity of commissions, 
national, state and municipal, and seeks 
not only a reasonable regulation and con- 
trol, as stated in some of the arguments 
in favor of the movement, but it actually 
prevents progress by unreasonable inter- 
ference with private interests, stifles in- 


that certain corporations have in the past 
adopted policies or schemes of financing 
which have been contrary to public policy, 
there are undoubtedly many companies, 
and I think a large majority of them, 
whose capitalization and investments rep- 
resent dollar for dollar, whose rates have 
been equitable and reasonable, whose 
treatment of customers and the public has 
been fair, whose system of accounting has 
been adequate to local requirements and 
has shown sufficient details of operating 
and financial transactions for all practical 
purposes, and yet under some of the pro- 
posed schemes of regulation and control 
every such company, no matter what its 


maximum rate for a given locality. Such 
action has never been justified from an 
engineering or operating standpoint. | 
claim that the establishment of an arbi- 
trary maximum rate, without other qual- 
ification, such as time, quantity or hours 
of service, is entirely contrary to the 
fundamental principles governing the 
cost of the service, and can only be jus- 
tified on the law of averages, in which 
the loss from one customer must be added 
to the cost of supplying others. It is 
self-evident that the lower the maximum, 
the higher the minimum. 

“The question of public policy is now at- 
tracting more attention on the part of the 
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company management than ever before. 
In many cases the effect is being felt, and 
I think the public at large is beginning to 
realize, whether they admit it or not, that 
too many burdensome and unjust restric- 
tions can have but one result, viz.: to 
cripple, if not bankrupt, the companies 
affected.” 

The first paper on the programme was 
the report of the Committee on Progress, 
by T. C. Martin, of New York city, chair- 
man. 

The entitled 
Suburban Districts,” was read by George 
H. Lukes, of Chicago, Hl. 

The discussion on this paper was opened 
by Farley Osgood, of Newark, N. J., who 
said it is now generally believed that in 
building an entirely new plant sixty cycles 
is the proper frequency for lighting and 


next, “Distribution in 


power purposes, and where street railway 
work is a combined feature, recent im- 
provements in rotary converters, driven 
by sixty-cyele current, indicate that they 
can be used with safety, but even in a 
new proposition a very heavy railway load- 
factor might warrant twenty-five-cycle 
equipment, assuming, of course, that the 
power for the car motors is to be direct 
current. 

The three-wire, three-phase system is 
without question the most advantageous, 
all things considered, for transmission 
purposes, but our experience leads us to 
believe that it is not necessary to place 
the phase wires in triangular formation 
for voltages of 13,000 or lower, and the 
ability to place the wires in a single plane 
is most economical from a construction 
standpoint and is invariably a great help 
at points requiring special construction, 
such as at railroad crossings, foreign line 
crossings, bad turns and through dense 
trees. 

Three-phase transformers for substa- 
tion work are, of course, economical, but 
if they become defective the entire capac- 
ity is lost, whereas if single-phase trans- 
formers are used it is unlikely in time of 
trouble that more than one will be in- 
jured and the remaining two may be so 
connected that two-thirds the capacity of 
the original bank may be obtained. 

He did not agree with Mr. Lukes that 
a pipe driven in the ground makes a sat- 
isfactory ground for secondary or any 
other kind of grounding, for a series of 
tests seem to indicate that even a copper 
plate, surrounded by charcoal, buried in 
the ground often fails to fulfil its require- 
ments, and he feels that the only method 
that can be used with security is the 
grounding to water pipes in service, pref- 
erably the mains or service pipes near the 
mains. This immediately brings up the 
question as to what to do in case the lo- 
cality affords no such facilities, and that 
in turn brings up the question as to 
whether or not the other types of grounds 
are worth while making at all. 

Personally, he feels that it is better to 
go to considerable expense, if necessary, 
running overhead ground wires for sey- 
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eral sections, to reach the water-pipe 
ground, rather than accept any other, but 
in localities where this is impossible noth- 
ing less than the most carefully made 
copper plate grounds should be approved. 

A hard-and-fast rule of obtaining clear 
and proper right-of-way permits obtained 
on forms duly authorized by the legal de- 
partment of the respective companies, can 
not be too rigidly enforced, for, in after 
years, it may be most difficult to explain 
your rights to abutting property owners 
who have a clear legal right to oblige you 
to remove all wires from the poles other 
than those wires used for city purposes. 

Peter Junkersfeld, Chicago, IL... said 
that conditions in suburban districts are 
somewhat different from those in large 
cities or in the moderate-sized towns, for 
the reason that in the suburban districts 
most of the residents are property owners 
themselves, and they are naturally some- 
what fastidious as to the pole lines in their 
vicinity. Apparent duplication of invest- 
ment, in running lines through alleyways, 
is very often well warranted, rather than 
to be forced into underground construc- 
tion at four-or five times the investment. 
It is well to be very careful in the street 
lines not to get them loaded up so heavily 
as to be forced by ordinance requirements 
to do something, which, by a little fore- 
sight, such as transferring most of the 
wires to the alleys ahead of time, will 
postpone the necessity of moving to under- 
ground construction. 


Hf. B. Gear, Chicago, Tll., agreed with - 


Mr. Osgood that the water-pipe system 
should be used for the grounding of sec- 
ondaries wherever it is available, but the 
places where the water-pipe system is 
available are so few, in Chicago practice 
at least, that it is absolutely necessary to 
provide other means for getting a ground. 
After several years’ trial it was found 
that the galvanized pipes were fully as 
good as copper plates, the galvanized pipe 
being a far cheaper piece of apparatus to 
install, being merely driven into the 
ground alongside of the pole and installed 
at the time the transformer was hung, 
and this has been continued in use for six 
or eight years in Chicago with reasonably 
good success. He believes it is advisable 
to install two grounds on any overhead 
secondary, for the reason that the ground 
wire, as it must be installed on the side 
of the pole, is liable to become accident- 
ally broken or cut. 

The entire load (between 500 and 600 
kilowatts) in South Chicago, which is 
thirteen miles from the centre of the city, 
and some seven miles from the nearest 
sixty-evele frequency-changer station, is 
carried over a four-wire, three-phase line, 
regulated from the  frequency-changer 
station above referred to, no attendant 
being kept at the South Chicago end of 
the line, the building being provided only 
for the housing of transformers and as 
headquarters for the troublemen. The 
same thing is done in another locality, 
known as Fernwood, further west, the 
load being not so great, hut the method 
of handling being exactly alike. These 
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two substations are tied together, by emer- 
gency tie lines, four-wire, which serve as 
reserve for both substations. The regula- 
tion secured in these circuits by this 
means is as good as from the 2,500-volt. 
four-wire feeders direct from the substa- 
tion, and it is due to the fact that the 
four-wire feeder is available for carryiny 
the unbalanced load, if the loads are un- 
balanced. The lighter phase may run as 
light as 100 kilowatts on certain nighi- 
in the week and a heavier phase as high 
as 200 kilowatts, and still the regulation 
is as good on those nights as when the 
loads are more nearly balanced. One car- 
ries the load up from 250 kilowatts on 
one phase and fifty on the other, due to 
geographic location of the load. 

Professor C. P. Steinmetz said that in 
high-potential transmission — lines — the 
safety and maintenance of the whole sys- 
tem depends upon the manner in which 
the grounding is done. Proper precau- 
tions must be taken to guard against 
lightning, and that can be done, at least 
somewhat, by a properly grounded over- 
head wire. 

The question whether to use a single 
three-phase transformer or three single- 
phase transformers is occasionally and at 
present unfortunately solved by the oper- 
ating engineer using two single-phase 
transformers in what is called the open- 
delta, on two sides of the three-phase tri- 
angle, transforming the three phases b\ 
the combination of the two. He desired 
expressly to caution operating men against 
this connection, which is satisfactory for 
transforming down. from 2,000 volts. 
three-phase, to a small motor, but when- 
ever higher voltages have to be dealt with 
it is most dangerous and is most liable 
to high-voltage disturbances of mysteri- 
ous origin, through which. the connecting 
is statically unbalanced. In the last year 
he had heard of more trouble from the 
use of two transformers in a three-phase 
system than from all other causes com- 
bined. 

H. M. Edwards, New York, N. Y.. 
stated that in some of the negotiations 
with the Public Service Commission of 
the state of New York the question had 
been raised: “At what point does a line 
become a high-tension line?” 

Dr. Steinmetz suggested that the natu- 
ral dividing ‘line would be voltages above 
those voltages to which standard light- 
ning transformers can be connected, 
which have a primary energy of 2,200 to 
2.500 volts, and since it can be operated 
in four-wire primary distribution, if 
brings the voltage up to something like 
1,500 volts between the line. That would 
be considered as the maximum voltage in 
any three-phase circuit from which you 
can directly feed the customers’ lighting 
transformers. 

Dr. Steinmetz believed it should be 
stated expressly that high-tension line is 
a 5,000-volt, constant-potential line, leav- 
ing are circuits out altogether. They are 
limited power circuits, which have no 
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voltage of their own, except the maximum 
voltage, because the voltage in the are 
circuit may vary with the load, and it has 
always been the custom to consider are 
cireuits on the same voltage limitations. 

It was moved that a committee be ap- 
pointed by the chair to go over the Un- 
lerwriters’ rules and report at a later 
meeting for action. , 

The paper entitled “Tape,” by Paul 
iipke, Trenton, N. J., was read by T. C. 
\fartin. 

There was no discussion on this paper, 
ind the report of the Committee on 
‘;rounding Secondaries was presented by 
\\. H. Blood, Jr., of Boston, chairman. 

At the conclusion of the report Mr. 
Blood said that the Underwriters have 
ieen eriticized by the public press for 
‘heir inactivity in this matter, with the 
slowness with which they have taken any 
wtion. The attitude of the Underwriters 
is best expressed by three short sentences 
publicly printed by C. M. Goddard, secre- 
iary of the Underwriterg’ association, as 
follows: 

“First—The only means which under- 
writers have of enforcing a mandatory 
rule is by inflicting the penalty of ad- 
vanced rates. 

“Second—The underwriters have no 
moral right to advance a rate unless they 
can show an increased fire hazard. 

“Third—Therefore, before making 
Rule 138A mandatory, it is necessary that 
ihe underwriters should be convinced that 
vrounding required by that rule reduces 
the hazard, not simply that it does not in- 
crease the hazard, otherwise the under- 
writers have no moral right to inflict their 
penalty of advance in rate.” 

SECOND SESSION—TUESDAY AFTERNOON. 

The report of the Committee on Or- 
ganization Possibilities was read by Henry 
lL. Doherty, New York city, chairman. 

Mr. Doherty analyzed the present con- 
ditions of the electrical industry and the 
correlated influence of such an organiza- 
tion as the National Electric Light Asso- 
ciation, He also analyzed the various ar- 
ticles of the association’s constitution, 
and indicated where these might be 
changed to more properly carry out the 
functions necessitated by the changes in 
business conditions which had come about. 
He made a number of recommendations, 
suggesting changes in the classification of 
the members and the rewording of certain 
articles of the constitution. 

After a brief discussion it was decided 
to appoint a committee of five to con- 
sider the suggestions presented by Mr. 
Doherty and report later. The discussion 
the 
Grounding of Secondaries, read at the 


on the report of Committee on 


morning session, was then taken up. 
H. B. Gear, Chicago, said that if the 
limit is placed at 150 volts, this would pre- 
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vent grounding of any secondary of a 220- 
volt power consumer, which were too nu- 
merous in a general distributing system to 
be left out of any system of protection 
which may be devised. In order to protect 
220-volt power systems under this recom- 
mendation, it would be necessary to have 
the secondaries connected in star, as that 
would be the only arrangement by which 
a potential of 150 volts to ground could 
be secured. ‘That is not practicable where 
220-volt motors are used, as the ratios of 
standard transformers do not give the 
right voltages. 

It also seemed to him that the limit on 
No. 4 ground wire, being smallest size 
which may be used, is one size too large. 
No. 6 ground wire has a low enough resist- 
ance to take care of any current which 
will flow through it through the ground 
connection, and the resistance of twenty- 
five feet or thirty feet of ground wire 
going down the pole is a mere fraction of 
the resistance of the ground connection 
itself. If the committee put this in on 
account of mechanical strength, it seemed 
to him that No. 6 wire has ample strength 
if it is properly protected by means of 
molding or some similar protection. 

Mr. Blood in replying to Mr. Gear said 
that the committee had very carefully 
considered the matter of the limitation of 
the voltage, receiving something like 150 
letters in reply to this question, and it is 
their belief that with 200 volts death is 
liable to follow when a person gets in a 
position to get that voltage through his 
body. The lighting circuits are all, with 
three exceptions, below that voltage. The 
capacity in this rule protects all but one 
large city and all but two small cities in 
the country. If you ground up to 150 
volts a large majority of the cases are 
protected. 

In regard to the change from No. 6 
to No. 4 wire, we find the greatest trouble 
with the grounds put in up to the present 
day through the small boy with the axe. 
They have chopped the wooden molding 
and chopped the wire. Teams also have 
run into the wires and cut them off, and 
No. 4 is much stronger mechanically 
and safer, and is therefore recommended. 
He moved the adoption of the following 
resolution, which was carried unanimous- 
ly: 

“Resolved, That it is the sense of this 
meeting that it is desirable to have in- 
serted in the National Electrical Code a 
rule making mandatory the grounding of 
alternating-current secondary circuits up 
to and ineluding 150 volts, and a pro- 
vision making prohibitory the grounding 
of secondary alternating-current circuits 
carrying in excess of 150 volts.” 

The next paper, on “Power Develop- 
ment in Small Stations,” by Charles Rob- 
bins and’ J. R. Bibbins, of Pittsburg, Pa., 
was read by Mr. Robbins. 

Harold Almert, Wichita, Kan., said he 
had found it of advantage in a number 
of places to have a few motors to. take out 
and put on and try to find out what the 
actual load is. He finds that the average 
prospective consumer has very little idea 
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of what his business amounts to, how 
much power he requires. It is an advan- 
tage to go out and make actual tests, not 
only for the period of a day or week, but 
even longer, with the necessary instru- 
ments to find out what the actual load 
conditions are, and knowing these it is 
often desirable to make concessions on the 
first cost of apparatus to the consumer; 
in other words, if he has a high load- 
factor allow him a certain amount on the 
first cost of the apparatus. If he has a 
load-factor of from seventy-six to 100 per 
cent in some cases it may be desirable to 
give him a motor. If it is between fifty- 
one and seventy-five per cent, allow him 
something like seventy-five per cent, and 
so on down, depending on his load-factor. 
He does this and considers it is a very 
good investment. 

The paper entitled “The Small Station 
and Its Economical Operation,” by J. C. 
Whittlesey and Paul Spencer, of Philadel- 
phia, was read by Mr. Whittlesey. 

C. A. Howlett, Chicago, described a 
small plant located in a town having a 
population of 400. There is a day circuit, 
a few fan motors in the summer-time and 
a motor for a local paper, and power is 
furnished to a brickyard. A seventy-five- 
kilowatt generator is about half loaded, or 
possibly seventy-five per cent loaded, at 
the peak. The engine arrangement, how- 
ever, is entirely out of the ordinary. It 
was installed four years ago and has 
worked ever since. There are two engines, 
the principal engine, used at the peak of 
the load, is a four-valve Corliss engine 
and the other engine is a simple high- 
speed engine in the neighborhood of sixty 
horse-power. The generator has a friction 
clutch at each end of the shaft, and when 
the load is light during the day it is 
shifted on to the small engine and as the 
peak comes on it is shifted on to the large 
engine. 

The paper entitled “The Future of the 
Question Box” was presented by Alexan- 
der A. Campbell, editor, New London, Ct. 

F. L. moved that the 
mendations made by Mr. Campbell be re- 
ferred to the incoming administration 
with power to act, which was so ordered. 

The report of the Committee on Uni- 
form Accounting was presented by H. M. 
Edwards, New York, N. Y., chairman. 

J. B. McCall, Philadelphia, Pa., pre- 
sented the following resolution: 

“Resolved, That the association adopt 
the classification of expense and income 
account as proposed by the Committee on 
Uniform Accounting, as the association 
standard.” After considerable discussion 
this was adopted. 

The _ president the 
mittee on Mr. Doherty’s paper on organ- 
ization possibilities as follows: W. W. 
Freeman, chairman; F. M. Tait, L. A. 
Ferguson, W. H. Blood, Jr., and Arthur 
Williams. 

The committee with reference to the 


Dame recom- 


announced com- 
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question of high voltage authorized earlier 
in the day was announced as follows: Paul 

H. Iukes, Dr. Charles P. 
Ernest H. Davis and I. FE. 


Spencer, G, 
Steinmetz, 
Moultrop. 
A set of resolutions by Dr. A. E. 
nelly, secretary of a joint committee of 


Ken- 


the subcommittee of the American Insti- 
Klectrical 
Gas Institute, and the Illuminating Engi- 
neering Society on the question of the 
international 

candle unit, was read as follows: 


tute of Ingineers, American 


adoption of an standard 


“WILEREAS, a joint committee, composed 
of subcommittees of the American Insti- 
tute af Electrical Engineers, American Gas 
Institute, and the Illuminating Engineer- 
ing Society have prepared resolutions fa- 
voring the determination of a common 
unit of candle-power for the United 
States, and with the expectation of ulti- 
mately obtaining an international agree- 
ment upon a common unit of luminous 
intensity to be used throughout the world, 
and 

“WHTEREAS, such committee recommends 
that during the interval required for the 
consummation of international action, a 
common candle unit be used, which shall 
he two per cent less than that now main- 
tained at the Washington Bureau of 
Standards, 

“Resolved, That this association hereby 
approves the recommendation of the said 
joint committee, and 

“Further resolved, That the secretary 
he instructed to address a letter to the 
director of the Bureau of Standards, at 
Washington, D. C., enclosing a copy of 
these resolutions and requesting that the 
Bureau of Standards maintain as its work- 
ing candle unit from this time on until 
definite international action shall have 
been taken, a common unit two per cent 
lower than that which it is maintaining at 
the present time. 

“Further resolved, That the secretary 
be instructed to address to such similar 
foreign societies as may be interested, a 
statement of the movement in the United 
States toward a common international 
candle unit (enclosing a copy of these 
resolutions), and requesting the co-opera- 
tion of such foreign societies in advanc- 
ing the movement.” 

A motion to concur in the action of the 
joint committee was carried. 

The Committee on the President’s Ad- 
dress was named as follows: Henry L. 
Doherty. Joseph B. McCall, Percy Ingalls. 


THIRD SESSION—-WEDNESDAY MORNING. 


The first paper, on “Some Observations 
on Photometric Precision,” by Professor 
A. E. Whiting, of 
Harvard University, was read, owing to 


’ 


Kennelly and 8. E. 
the inability of Dr. Kennelly to be pres- 
ent, by Preston S. Millar, of the Elec- 


trical 'Testing Laboratories, of New York. 
This paper gives a very lengthy tabula- 
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tion and commentary upon the measure- 
ments made by several observers to deter- 
mine the precision of four different types 
of photometer for one homochrome, and 
also for one heterochrome, pair of lumi- 
nous intensities compared. For the 
homochrome tests two unfrosted 120-volt, 
sixteen-candle-power, oval-anchored, non- 
graphitic, carbon-filament new incandes- 
cent lamps were selected. For the hetero- 
chrome comparison a_ thirty-two-candle- 
power, unfrosted, non-graphitic carbon 
lamp, consuming nearly 4.5 watts per 
mean horizontal candle, and a new un- 
frosted, 112-volt, forty-watt G. E. tan- 
talum lamp operating at 120.2 volts, with 
a mean horizontal intensity of 32.26 can- 
dle-power, were used. Four photometer 
carriages or sliding optical boxes were 
used in the different tests. No. 1 was 
an ordinary Bunsen grease-spot carriage : 
No. 2, a Lummer-Brodhun “concentric” 
dise-spot carriage; No. 3, a Lummer- 
Brodhun parallel half-dise “equality” 
carriage, and No. 4, a Lummer-Brodhun 
“contrast” carriage. In each test there 
were three observers—a photometric bal- 
ancer, a voltage controller, and a recorder. 
So far as may be judged from the records 
made by these particular observers, the 
grease-spot photometer is much inferior 
to the contrast photometer in homochrome 
comparisons. The concentric instrument 
is also somewhat inferior to the equality 
instrument. The equality instrument is 
slightly inferior in precision to the con- 
trast instrument. Considering the homo- 
chrome tests, it appears that all of the 
observers found the order of precision to 
be one contrast, two equality, three con- 
centric and four grease spot. In_ the 
heterochrome tests the order of precision 
was different with the different observers. 
One preferred the equality, one the con- 
centric, and two the contrast photometer. 
The average ratio of precision with the 
preferred photometer in the homochrome 
tests to that in the heterochrome tests is 
2.59. In other words, the probable error 
of a single balance in the heterochrome 
tests, using the preferred form of photom- 
eter, was 2.59 times greater than in the 
homochrome tests with the contrast pho- 
tometer. The paper analyzes the prob- 
abilities of error and gives an algebraic 
method of determining the probable error 
of a photometric measure. 

Mr. Klumpp said that readings by inex- 
perienced photometrists with a Bunsen 
grease-spot disc will probably be more in 
error than those with a contrast photom- 
eter. but with an experienced operation he 
believed that the observations can be made 
and are just as accurate as with a con- 
trast photometer. 

Mr. Millar said he was in accord with 
Mr. Klumpp in what he said regarding 
the accuracy of photometrists. In his 
opinion, the errors obtained in the test 
described were larger than might be con- 
sidered typical. 

The next paper. entitled “Low-Pressure 
Steam Turbines,’ was read by John W. 


Kirkland, Schenectady, N. Y. 
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The low-pressure turbine affords a 
means of increasing the capacity of exist- 
ing central stations that are equippei 
with reciprocating engines, at the same 
time reducing coal consumption. Fur 
thermore, the increased capacity will he 
in every case secured at a less capital cost 
than by installing additional high-press 
ure generating apparatus. The steam tur 
bine is especially efficient when worked in 
the low-pressure range. The combination 
of a high-pressure engine exhausting firs! 
into a suitably proportioned turbine, and 
the latter exhausting into a condenser. 
affords as efficient a means of utilizing 
the variable energy of steam as can be de- 
signed. A curve is given illustrating the 
effect of a low-pressure turbine upon en- 
gine economy, this curve representing the 
results of a number of carefully performed 
tests on a twenty-two-inch and _ forty- 


four-inch by forty-two-inch — engine. 
The engine, which is coupled to a 
1,200-kilowatt generator, has a_ water 


rate cf thirty-two pounds per kilowatt- 
hour at full load, non-condensing, and a 
rate slightly less than twenty-three pounds 
when run condensing, with twenty-eight- 
inch vacuum. At full load—1,200 kilo- 
watts—non-condensing, this engine dis- 
charged about 34,400 pounds of steam 
per hour. Steam of this amount, due al- 
lowance being made for moisture, is capa- 
ble of developing in a well-designed low- 
pressure turbine 1,000 kilowatts. At full 
load on the engine, therefore, the low- 
pressure turbine gives a gain of eighty- 
three per cent. The engine and turbine 
have together a net rate of sixteen pounds 
per kilowatt-hour. This is to be com- 
pared with a water rate of about twenty- 
three pounds for the engine alone when it 
is run directly on the condenser at 1,200 
kilowatts. Twenty-two hundred kilowatts 
can thus be secured at a water rate of 
sixteen pounds, as against 1,200 kilo- 
watts at twenty-three pounds. Compar- 
ing the water-rate curve of the engine run 
on the condenser direct with that showing 
the combined performance of engine and 
low-pressure turbine, it is seen that with 
the same steam flow as for 1,200 kilc- 
watts condensing, an increased output of 
thirty-three and one-third per cent, or 400 
kilowatts, is secured. All of this power 
is clear gain. When the engine is loaded 
to its maximum capacity non-condensing 
it develops 1,250 kilowatts with a water 
rate of thirty-three and one-third pounds. 
The combined capacity of the engine and 
turbine will be in this case 2,500 kilo- 
watts, and the net combined water rate, 
seventeen pounds. In other words, with 
a steam flow about fifty per cent greater 
than that required by the engine when 
operating condensing, the combined en- 
gine and turbine would give an increased 
output of 100 per cent. 

W. 8S. Barstow, Portland, Ore., said the 
condensing apparatus should be considered 
in the expense very carefully, as it is quite 
important. A statement was once made 
that a low-pressure turbine would hardly 
find a field, because in most cases where 
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was possible to condense, the station 
was already using condensing engines. 
Hlowever, in a large number of cases, 
Jue to the progress in the art of engi- 
neering, a way has been discovered of con- 
sing which was neglected in the past. 

rather interesting installation at Ford- 
vick, Va., will illustrate this. It is a 

ment plant, which was making 500,000 

rrels of cement a year, and the engineers 

re called on to double the capacity of 
plant. The power equipment was 

0 horse-power in non-condensing Cor- 

- engines. A little way from the plant 
ere was a small stream of water, with 

banks about twenty-five feet apart, 
la gravity bottom. It was found that 
parties who had installed the plant 

neglected considering the stream for 
ilensing purposes on account of its 
in flow. which was sufficient to eon- 
nse about 400 horse-power. Tunnels 
re built from the upper part of the 
eam to the plant, and the lower part 
the stream to the plant, but instead of 
ing the water from the upper part and 
<-charging it into the lower it was taken 
un the lower and discharged into the 

sper, and it flows three-quarters of a 

le around and acts as a cooling tower 

d cools off the water sufficiently for the 
ndensing engine. 

W. I. R. Emmett, Schenectady, N. Y., 
‘id that the whole point of the low-press- 
ire turbine is that it is better than the 
mdensing engine, and its most available 
‘id is that now occupied by the con- 

nsing engine. The engine is inefficient 

the low-pressure ranges, whereas the 
irbine is highly efficient. 

J. R. Bibbins, Pittsburg. Pa., said that 

connection with rolling mills the gen- 
ral impression is that steam regenerators 

e necessary in order to supply the tur- 
ne with a uniform supply of steam at 
mospherie pressure, but owing to the 

rv wide fluctuations in preparing some 

these mill plants it is found that the 
-icam regenerator can be done away with, 
mply allowing more live steam to feed 
nto the turbines by means of reducing 
alves, 

The report of the Committee on Gas 
ingines was presented by W. ©. L. Eglin, 
Philadelphia, chairman. 


This committee has gathered a large 
umber of data, much of which it has 
condensed, so as to put it in available 
orm for the use of its members. Mr. 
\lumpp has given special attention to the 
sas side of the question and prepared data 
which are published in the report for the 
lirst time. A great part of the report 
contains detailed descriptions of a large 
number of gas engines and accessory ap- 
paratus. Although it is somewhat large, 
the committee feels that it has not covered 
ihe ground at all, and suggests that the 
work be continued during the coming 
vear. 

Charles F. Lucke, New York, N. Y., 
said that the gas engine is a- reliable 
and a money-making proposition when 
put in the right place. He suggested that 
the paper he presented to the gas-power 
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section of the American Society of Me- 
chanical Engineers which has been re- 
cently organized for just such questions 
as this. He called attention. to the fact 
that one may become a member of the 
gas-power section without qualifying for 
membership in the society as a whole, by 
reason of the ruling of the council which 
permitted the creation of a new grade 
known as “affiliate.” 

The gas engine is not universal in its 
application, but is limited precisely the 
same as every other piece of apparatus 
by the fact that it can earn money 
in some particular case under some par- 
ticular conditions, and cah not earn money 
under other conditions. He wished to eall 
attention particularly to the point that the 
gas-engine installation does not vary in its 
efficiency with size in anything like the 
proportion that a steam installation does. 
In the large central station of say 20,000 
kilowatts and up, he doubted very much 
whether a gas-power station would produce 
power at a lower cost than the steam sta- 
tion. He had not the slightest doubt of 
the ability of the gas-engine plant in small 
units to make money in the cost of power 
over anything in existence. 

D. P. Davies, Milwaukee, Wis., dis- 
cussed the matter of stratification method 
of regulation. On the leaner gases this 
is the method most used in Europe, and 
has been found highly advantageous there, 
where the mixture remains unchanged. 
Ile carried on some experiments a short 
time ago on an engine using producer gas, 
and the regulation of that engine was 
first-class where the mixture was constant 
during the entire change of load, but at 
the light load he found that the engine 
tended to miss-fire. By slightly chang- 
ing that, and increasing the air at the 
lighter loads, so that the compression was 
increased, the miss-fire stopped. 

It is always going to be a question with 
large gas engines whether a mixture, 
highly compressed, that is of a leaner 
quality, will explode easier than one where 
the quality is kept constant, and when we 
consider that a large gas engine, of 3,000 
horse-power, running at, say, friction 
load, with the mean effective pressure in 
the evlinder, each about ten pounds, 
counting that the engine has eight evlin- 
ders, it seems almost impossible with anv 
method to secure constant ignition in all 
cases. 

He thought it would be of interest to 
the convention to know that the Allis- 
Chalmers Company had a gas engine run- 
ning on an interurban service, the only 
engine installed in the power-house, and 
that this engine was started last October 
and has run from that time until now 
with only about two hours’ shutdown, the 
engine operating twenty-one hours per 
day and furnishing current for a line of 
interurban cars. 

The report of the Committee on Meters 
was presented by L. A. Ferguson, Chi- 
cago, chairman. 

The report first takes up the effects of 
external fields. While it has been recog- 
nized for some time that the registration 
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of meters is influenced by surrounding 
magnetic fields, it is doubtful if the ex- 
tent of the inaccuracies that may result 
from this cause has been realized by any 
of the companies. As an instance it may 
be cited from the tests on a certain type 
of direct-curent meter that a bus-bar ear- 
rving 60 amperes, at a distance of twelve 
inches from the meter. was found to affect 
its accuracy at one-tenth load over fifty 
per cent, the direction of the current in 
the bus-bar determining whether the me- 
ter was this percentage fast or slow. The 
error is largely dependent upon the posi- 
tion of the bus-bar with relation to the 
meter, as the same current with the bus- 
har only two inches from the meter in 
another direction had no appreciable ef- 
feet on its accuracy. In actual practice 
a case is reported of a 600-ampere direct- 
current meter in perfect condition, which 
would not register on a load of eighty am- 
peres on account of the opposing field 
from an adjacent conductor. Meters may 
he influenced by their own wiring if the 
service or load wires are brought around 
the meter. Meters are also somewhat af- 
fected by their proximity to each other. 
To be free from this effect meters should 
he installed with about fifteen inches be- 
tween centres. While the instances cited 
are from direct-current meters, 
makes of alternating-current meters are 
nearly as much affected by external fields 
as are the direct-current meters. An im- 
provement in the manufacture of dia- 
mond cup jewels has been made whereby 
the “crinkles”’ which were formerly evi- 
dent in some jewels are now taken out, 
leaving a perfectly smooth cup. The watt- 
demand indicator for alternating-current 
is still partly a thing of the future as far 
as general commercial use is concerned. 
The General Electric Company has re- 
cently placed on the market a maximum- 
watt indicator designed to operate on 
single, two or three-phase circuits. This 
is a self-contained instrument, but in ad- 
dition to which the ordinary wattmeter 
must be used to register the kilowatt-hour 
output. During the past year the Chicago 
printing attachment for meters has been 
developed, and a number are giving very 
satisfactory service. These attachments 
can be applied to any integrating watt- 
meter, and automatically print in plain 
figures the reading of the meter on a one- 
and-one-half-inch paper at any interval 
of time desired, Another late develop- 
ment is the Merz demand indicator, which 
depends on the principle of causing the 
wattmeter measuring the consumption to 
turn for a fixed length of time a special 
counting mechanism. At the end of the 
time the special train is released, and the 
registration on it started over again, while 
a non-returnable hand preserves the maxi- 
mum registration. The report recites sev- 
eral points on the value of records of 
graphic recording wattmeters in enabling 
electric light companies to bill their cus- 
tomers on an equitable basis. Meters 
have, to an especial degree, during the last 
vear been the object of legislation, and the 
tendency of this legislation is all the time 


some 








more restrictive. The committee urges 
very strongly the great importance of 
thorough and vigorous attention on the 
part of every company to the entire sub- 
ject of metering. The committee further 
believes that the association should take 
up at once the matter of meter-regulat- 
ing ordinances, which might serve as a 
basis for member companies, to the end 
that such ordinances, when and where en- 
acted, be uniformly just and equitable to 
the consumer and to the company. 

George A. Sawin, Newark, N. J., 
thought that the figures given for errors 
in the report on the effect of external 
fields are the maximum figures that will 
be likely obtained. 

He was glad to see it mentioned that 
external fields can affect alternating-cur- 
rent meters, because it has rather been 
taken for granted that external fields will 
not affect alternating-current meters. 

Alex Dow urged the importance of test- 
ing meters in position. The fact that the 
meter was right in the shop, the factory 
or the storehouse desk before it went out 
does not prove it is right after it is set 
up and running. 

George E. Crosby, Boston, Mass., agreed 
that the testing of meters in position is 
a very good thing, but it has been found 
that a meter tested in position at a certain 
temperature will give certain results, and 
according to the state requirements that 
meters should remain within a certain 
percentage of error above and below zero. 
If the meter happens to be installed in 
a barn or some other locality where the 
temperature is low, the error may vary 
as much as three per cent, or even above 
five per cent. It was found necessary to 
consult with the state tester, and in cer- 
tain cases where the test does not agree, 
or is so far apart to bring it outside of 
the state law, temperature corrections will 
he made, the meter in each case being 
left in its regular working position. 


ACCOUNTANTS PARALLEL SESSION— 
WEDNESDAY MORNING. 


While the regular session was in order 
on Wednesday morning, a parallel session 
was held in the banquet hall on the sixth 
floor, where the accountants and such 
other members as were interested in the 
subject of accounts gathered to listen to 
H. M. Edwards, chairman of the Com- 
mittee on Uniform Accounting, in the 
presentation of the report of the com- 
mittee. 

President Farrand opened the meeting, 
and Mr. Edwards abstracted a paper by 
Professor Adams, of the Interstate Com- 
merce Commission, which presented the 
reasons advanced by the governmental au- 
thorities in asking for a universal system 
of accounts as affecting steam railroad 
properties. One of the main reasons was 
shown to be the placing of responsibility 
on one person in a corporation as to the 
propriety of all the entries in the books. 
The paper also reviewed at some length 
the inauguration of corporate bodies, and 
their subjection to the imposition of Fed- 
eral and state laws. The matter was thor- 


- the sidewalks and houses. 
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oughly discussed by a number of those 
present, a great deal of information on 
the subject being given by Thomas N. 
McCarter, president of the Public Service 
Corporation of New Jersey. 

The matter of depreciation was dis- 
cussed, and it was the consensus of opin- 
ion that the tentative scheme for the 
classification of income and expenses, as 
prepared by the New York Public Service 
Commission of the Second District, would 
create a great deal of unnecessary expense. 
FOURTH SESSION—-WEDNESDAY EVENING. 

President Farrand called the meeting 
to order at 8.20 ,o’clock, and the paper 
entitled “Series Incandescent 
with Tungsten Lamps,” by P. D. Wag- 
oner, Schenectady, N. Y., being presented 
by M. O. Troy. 

V. R. Lansingh, New York, N. Y., 
called attention to the matter of horizontal 
distribution. With the ordinary incan- 
descent lamp as much light is thrown into 
the vacant lots along the street or against 
the house as is thrown across the street, 
or up and down, If, in suburban dis- 
tricts, as is ordinarily the case, there are 
trees between each lamp post, it is found 
that a large percentage of the light is 
thrown into these trees and against the 
house where it is not desired. If it is 
desired to perfect distribution still more 
by an ordinary reflector and throw the 
light below the horizontal, we must also 
take into account the horizontal distribu- 
tion. It is desirable in such cases to 
throw the light not directly across the 
street, but at a small angle from the curb 
line. about thirty degrees, so that if the 
lights are staggered on both sides of the 
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street the illumination will be nearly 
uniform if the maximum light, about 
twice the rated candle-power of the 


lamp, is thrown at about that angle. 
About the rated candle-power of the 
lamp can be thrown directly across the 
street, but not over one-half the rated 
candle-power is necessary to properly light 
This is being 
actually done to-day in the city of Wash- 
ington. 

The meeting then adjourned to execu- 
tive session. 

At the executive session the report of 
the secretary and treasurer was presented 
as the first business, which showed that 
the financial transactions for the year 


1907 were as follows: Receipts, $31,- 
254.19; expenses, $23,895.14; balance, 


$7.359.05. 

The report of the insurance expert, 
W. H. Blood, Jr., Boston, chairman, was 
presented. 

Mr. Blood reported that a great deal of 
good work had been accomplished during 
the year in bringing about a better feel- 
ing between the Underwriters and the as- 
sociation. It was thought, however, that 


some of the rules promulgated by the Un- 
derwriters in the interest of safety from 
fire are perhaps unnecessary and tend to 
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decrease the use and militate against the 
popularity of electricity. These rules 
needed modification. A committee con- 
sisting of Mr. Blood, three representatives 
of the Underwriters and one representa- 
tive of the National Electrical Contract- 
ors’s Association, is now engaged in rear- 
ranging the entire National Electrica! 
Code. 

The report of the Committee on Public 
Policy, Arthur Williams, New York city. 
chairman, was presented by Samuel In- 
sull, Chicago. 

The more important work undertaken 
by the committee during the year consists 
of a comparative codification and analysis 
of the three public service statutes of 
those states now having public service 
commissions, namely, Massachusetts, New 
York and Wisconsin. This has been done 
under the direction of the secretary of the 
committee, W. H. Gardiner, whose report 
to the committee was presented to the 
convention as a supplement to the main 
report. The present attitude of the com- 
missions seems more favorable to the cor- 
porations, in that, while a eloser regula- 
tion will probably come about, — this 
regulation will be based on a more equit 
able understanding of the rights of prop- 
erty. 

There was quite a lengthy discussion 
on the report of the Committee on Public 
Policy, participated in by Thomas N. 
McCarter, Newark, N. J.; H. L. Doherty, 
New York; Alex Dow, Detroit, and Sam- 
uel Insull, Chicago. 

On motion, the report of the Committee 
on Public Policy was received. 

The paper on “The Status and Com- 
Possibilities of High-Efficiency 
Lamps” was read by the author, W. W. 
Freeman, Brooklyn, N. Y. 

This paper sketches briefly the develop- 
ment of the newer forms of the Gem, tan- 
talum and tungsten lamps, giving the rat- 
ings and sizes in which they are made at 
present. The author considers that the 
policy which central stations should adopt 
should be to encourage every improve- 
ment and offer these improvements to the 
public upon reasonable terms at the earli- 
est moment practicable. The first reliable 
information concerning lamp  develop- 
ments should reach the consumers through 
the lighting companies. Tungsten or even 
tantalum lamps can not be thought of for 
free renewals because of their high cost. 
This will tend to retard the substitution 
of these high-efficiency lamps for the less 
efficient lamps, especially where sixteen- 
candle-power and smaller units are now 
used. For many classes of lighting the 
new lamps would be entirely unsuitable. 
In new work, however, where the wiring 
can be arranged especially for the new 
units, they can be used at once to goo! 
advantage, and in competition with the 
large gas units they should prove very 
effective. Thus, without failing to meet 
the normal requirements of present cus- 
tomers, lighting companies should be able 
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to make immediate and very successful 
use of the new lamps in obtaining new 
business that has hitherto been most dif- 
ficult to secure. Mr. Freeman does not 
share the fear of some central station 
operators that the demand for tungsten 
lamps from present customers may equal 
or exeeed the present possible supply, 
imaking the first effect of their introduc- 
iion a loss of revenue without compensat- 
ng gains. ‘There are hundreds of stores 
in every city, the tenants of which are now 
ising electricity sparingly in conjunction 
with gas, where all the lighting business 
can be secured with tungsten lamps, with- 
out inereasing the investment of the light- 
ng company on account of services al- 
ready installed. Possibly, however, the 
most inviting field for immediate exploita- 
‘ion of the large tungsten units is in com- 
«tition with the hundreds of thousands 
if gas are lamps now in use, and which 
ivpe of lamp, in the opinion of the author, 
an be rendered practically obsolete 
‘hrough intelligent and aggressive cam- 
vaigning with tungsten lamps. The paper 
shows the form of high-efficiency lamp 
notice used by the Brooklyn Edison Com- 
pany. his was published in a recent is- 
sue of the ELectricaL Review. The final 
part of the paper is a compendium on in- 
candescent lamp practice made up of 
opinions of member companies as to the 
value of the high-efficiency lamps. The 
consensus of opinion seems to be that the 
high-efficiency lamps will, in the end, 
prove very beneficial to the customer and 
the central station alike. 

The following were elected as the nomi- 
nating committee, to nominate officers 
ind the executive committee for the en- 
suing vear: N. F. Brady, J. B. McCall, 
kK. H. Davis, C. R. Huntley and P. T. 
Glidden. 

FIFTH SESSION—THURSDAY MORNING. 

President Farrand called the meeting 
io order at 10.10 o’clock. 
upon convening, Charles R. Huntley, Buf- 
falo, N. Y., moved the adjournment of 


Immediately 


ihe session as a mark of respect to the 
memory of C. R. P. Holmes, purchasing 
agent of the Commonwealth Edison Com- 
pany, who had met his death, the evening 
before, on his way to his home from the 
convention. The meeting then adjourned. 
SIXTH SESSION—THURSDAY AFTERNOON, 

President Farrand called the meeting to 
order at 1.35 o’clock. The discussion of 
the paper by W. W. Freeman, “The Status 
and Commercial Possibilities of High- 
Efficiency Lamps,” was then taken up. 

M. S. Seelman, Jr., Brooklyn, N. Y., 
presented to the convention a brief ac- 
count of the experience of the Brooklyn 
Edison Company. 

The regular order of business for the 
dav, the Commercial Programme, was 
then taken up. President Farrand intro- 
duced Henry L. Doherty, past-president 
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of the association, who was to preside. 
Mr. Doherty then introduced L. A. Fer- 
guson, who delivered the address on “Re- 
lationship Between the Engineering and 
Commercial Departments.” 

The relation between the engineering 
departments and the commercial or busi- 
ness-getting departments should be as 
close as possible, even to bringing them, if 
necessary, under one head. The plant 
and system, to obtain the lowest costs of 
production, must be efficient and e¢onom- 
ically designed and constructed, and the 
territory covered must be such as to pro- 
duce sufficient income to bring an adequate 
return on the investment. The engineer 
must be of the highest, broadest type. He 
must have other qualifications, among 
them the ability to design the power-house, 
to calculate the sizes of the conducting 
wires and the cables of the distributing 
system. He must have broad, sound judg- 
ment to determine the income value of any 
investment, of any extension or of any 
territory to be supplied. The engineer 
spends the money; the commercial man 
makes it. It takes brains to do either well. 
As the engineer must economically and 
efficiently design and construct the plant 
and system, so likewise must the commer- 
cial man economically and efficiently sell 
the product of the engineer. If the con- 
tract agent or manager of the business- 
getting department be a man trained as 
an engineer, either by education or prac- 
tical experience. he is better able to handle 
the problems that confront him. In urg- 
ing the value of technical training for the 
contract agent or manager it is not meant 
that he should necessarily be an expert in 
higher mathematics or theoretical electric- 
ity, but he should understand the funda- 
mentals of engineering. While the finan- 
cial heads of the various industrial institu- 
tions may not be technically trained men 
in the ordinary acceptation of the term, 
yet the administrative and executive heads 
of the organization who are engaged in 
the daily management of the business and 
responsible for the economical manufac- 
ture and sale of the products of the cor- 
poration are being drawn more and more 
from among the technically trained men. 
The importance of more intimate relation- 
ship between the engineering depart- 
ments and commercial departments, can 
not be too strongly emphasized. Their 
work is so interlaced, and the successful 
accomplishment of it so interdependent, 
that each should aid all it can to educate 
and assist the other. 

The next paper, entitled “Preparation 
for a Campaign,” H. J. Gille, Minneapo- 
lis, editor, was presented. 

The duties of the commercial or sales 
department are primarily to promote the 
sale of the product of the company and 
to bring about closer relations with its 
consumers and the public. To this end 
it is necessary that the company furnish 
good service and that the department have 
the co-operation of every employé in the 
company, especially those coming in con- 
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tact with the public. Every member of 
the organization should be thoroughly 
familiar with the policy of the company, 
with the rates for the various classes of 
service, with the office organization, with 
the requirements of various classes of 
service, as well as the cost thereof to the 
consumer. The city should be divided 
into districts, the residence districts sep- 
arate from the business districts. The 
district representatives should be aug- 
mented by special men who are specially 
trained along certain lines, such as power 
business, sign and decorative lighting, 
isolated plant engineering, illuminating 
engineering, new buildings and architec- 
ture. The duty of special men should be 
to co-operate with the district representa- 
tives in taking care of business existing 
and prospective where expert advice and 
assistance are necessary. The office forms, 
like the representative’s forms, should he 
complete, and only those that are abso- 
lutely necessary to preserve complete rec- - 
ords should be used. It is essential that 
the lighting company have the co-opera- 
tion of architects, contractors, supply 
houses and fixture dealers, and it should 
be the duty of every representative of the 
company to keep in close touch with them. 
In prosecuting a campaign it has been 
found most profitable for the representa- 
tives to direct their efforts along certain 
lines. For instance, on consecutive weeks 
it is wise to specialize. In order to get 
the co-operation of all the departments, 
as well as to keep the general manager 
informed regarding the work, it is a good 
plan to have meetings at regular inter- 
vals, including the general manager, sec- 
retary, treasurer, superintendents, chief 
engineer, commercial manager, heads of 
departments and one or two representa- 
tives, for the purpose of discussing all 
new business matters, and where sugges- 
tions for improvements in the work of the 
department can be taken up. 

R. M. Searle, Rochester, N. Y., said 
that no company should deceive itself on 
what it costs to get new business. Last 
year his company, the Rochester Railway 
and Light Company, took in $445,000 of 
additional gross earnings at a cost of 
about $60,000 to get it, getting it three 
times as fast as the year previous. His 
company sent out 35,000 return postal 
cards asking for a criticism of its service, 
with the result that 1,191 were returned 
with fifty-eight bona fide complaints. 
These were sent out during an agitation 
when matters affecting the company were 
before the Public Service Commission. 
If the company could have learned pre- 
viously the complaints which these fifty- 
eight customers had to make and these 
complaints could have been remedied it 
would have been more satisfactory. With- 
out doubt one of the best paying invest- 
ments in an office large enough to support 
the expense is a floor manager. This 
company has, perhaps, on its information 
counter 150 to 200 informations asked 
for per day, and out of that number one- 
half of one per cent are bona fide com- 
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plaints. That number of complaints, 
disseminating dissatisfaction, has the same 
effect that a rotten apple has in a barrel 
of good ones. 

Arthur Williams drew attention — to 
some of the figures in Mr. Gille’s paper. 
A loss of business ranging from about 
forty per cent to nearly ninety per cent 
would be alarming, and probably unparal- 
leled in any other industry, but we need 
to remember that they include not only 
the real business, but cover the 
amount of business. In New York the 
practice is to report as a disconnection 
any customer who for the time being may 
vive up the use of electric current for 
any reason, very largely because he is mov- 
ing from one place to another. While 
the percentage in these are probably in 
ihe neighborhood of fifty per cent, as 
elsewhere, the actual net loss of business 
is very small indeed, as is shown from 
vear to year upon most careful examina- 
tion. It is important to make this quali- 
fication upon the records of the associa- 
tion. He did not quite agree with Mr. 
(iille in the opinion that it is not de- 
sirable to secure business along new lines; 
as a matter of fact, he thought that every 
profitable chance to extend lines should 
he seized, that every hundred feet of ad- 
ditional line, underground or overhead, 
gives just that much capacity for supply- 
ing new customers. 

M. 8. Seelman, Jr., described an inno- 
vation introduced by the Brooklyn Edi- 
son Company in securing the help of its 
employed in getting new business. A 
school was organized and ‘notifications 
sent to the employés advising them of the 
opportunity to earn additional remunera- 
tion. The emplovés responding met one 
night a week, when they were taught the 
practical requirements for the securing of 
business—the lamp practice of the com- 
pany, details of the company’s contracts, 
methods of figuring out the expense of 
lighting by our installations, ete. This 
system has been in force for possibly three 
months, and the remuneration is on this 
basis: On all contracts for new business— 
no extension business is taken on this 
hasis—fiftvy per cent of the first full 
month’s bill of the customer is given to 
the employé-solicitor who secures the busi- 
ness. For additional or renewal business, 
fifty per cent of $10, and ten per cent of 
any amount over $10 is given. It is too 
early to state that the experiment is an 
unqualified success. Some complications 
have arisen, and certain modifications are 
required, but in its main essentials it is 
securing certain business for the company 
which would not otherwise be secured, and 
in its principal features a part of the 
plan, at least, will survive. 

(. Osborne, Spokane, Wash., submit- 
ted a number of blanks comprising a sys- 
tem which he had found of great merit. 
His semiannual report for the period 
ended December 31, 1907, shows that of 
the total expense incurred by this depart- 
ment forty-five per cent was paid for sal- 
aries and bonus, ten per cent for adver- 
tising, five per cent for miscellaneous 


loss of 
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expense, twenty-nine per cent for free 
work on signs and eleven per cent for 
free wiring. ‘The cost per call was eighty- 
four cents; cost per order, personal, $8; 
cost per order, all, $5; cost per dollar 
revenue, personal, fifteen cents; cost per 
dollar revenue, gross, ten cents; cost per 
dollar revenue, net, thirteen cents. Per- 
centage of expense to increased net reve- 
nue, fifteen per cent: percentage of orders, 
personal, sixty-two per cent; percentage 
of revenaie, personal, seventy-one per cent. 
Number of calls per order, nine, 

A motion by Clare N. Stannard, Den- 
ver, Col., to appoint a committee to con- 
sider the formulating of a uniform sys- 
tem for representatives and office work 
was carried, 

The “The 
Agent and the Representative” was pre- 
sented by Vo A. 
‘Tenn., editor. 

For qualifications, the contract agent 
should have executive ability; should be 
possessed of great vigilance and aggress- 
iveness; should know the electrical busi- 
ness thoroughly; should be diplomatic, 
hoth socially and politically; should be 
able to create a system and outline a 
policy for securing new business and re- 
taining old business. He should be pos- 
sessed of plenty of enthusiasm and have 
all the qualities of a salesman. The district 
representative may be said to be the deputy 
of the contract agent, with activities lim- 
ited to a certain area. His qualifications 
should be the same as those of the con- 
tract agent, but it is not necessary that 
they he developed to the same extent. 
The special representative should be spe- 
cialized in one certain branch, and qual- 
ified to present propositions of greater 
proportions in the most favorable and 
convincing manner. The sign specialist 
should be an expert in figuring rates, be- 
ing able to determine costs of operation 
from the installation and the number of 
hours burning. The power specialist 
should have the same general qualifica- 
tion of anv other specialist, but more is 
expected of him in the matter of train- 
ing. The most favorable place for the 
woman representative is in the homes, 
developing a demand for domestic elec- 
trical appliances and the additional use 
of lighting devices, as well as creating, by 
proper attention, a good feeling among 
the housewives toward the company. The 
iNuminating engineer should be able to 
determine just what amount of light and 
illumination is the best for every purpose, 
and to so arrange the lighting system that 
the best possible results will be obtained 
at the minimum of cost. 

M. FE. Turner, Cleveland, Ohio, pre- 
sented a number of excellent additions to 
this paper. 

Charles KF. White, Cineinnati, Ohio, 
said that meetings are held at eight 
o'clock in the morning, endeavoring to 
adjourn at 8.07. The men, thirty-five in 
number, make their reports very rapidly. 
All the information is put on slips which 


paper entitled Contract 


Henderson, Memphis, 
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are tabulated for easy entry, so that there 
is no time lost. In addition each week a 
division meeting is held, the work being 
divided into districts, four in number. 
These division mectings are held under 
the direction of the division manager, 
and he touches on the work in his own 
particular district relating to the general 
subject of both gas and electric lighting. 

Harold Almert said that a great many 
complaints that come in on meters are 
not due to meters at all, and we found the 
facts to be such. An illuminating engi- 
neer is employed, not highly trained, but 
schooled in the elementary principles of 
illuminating engineering. It is found 
that in seven cases out of ten the 
trouble relates to a poor design of the 
lighting installation or badly located fix- 
tures, and this man can often give help- 
ful suggestions. 

President Farrand called attention to 
the fact that J. Robert Crouse, Cleveland, 
Ohio, had been 
prostration, largely due to work done in 
behalf of the association. He dwelt upon 
the great work which Mr. Crouse had 
done for the association and for the Co- 
operative Electric Development Associa- 


taken ill with nervous 


tion. 

Arthur Williams spoke verv apprecia- 
tively of Mr. Crouse’s work, and moved 
the appointment of a committee to draw 
up suitable The chair ap- 
pointed the following committee: Arthur 
Williams, George Williams, Perey In- 


resolutions. 


galls. 
It was also decided to cable a message 
to John Gilchrist, who was in London, 
acquainting him of the successful and en- 
jovable meeting in progress. 
The entitled ‘The 


Room” was presented by L. D. 


Display 
Mathes, 


paper 


Dubuque, Towa, editor. 

No operating company can afford to be 
without some representation of this char- 
acter. Only companies in the largest 
cities can undertake operations of great 
magnitude, but if no more than a space 
six by eight feet in a show-window, or the 
front part of the office can be afforded, 
an opportunity of the greatest value is 
lost should the manager neglect to show 
his wares. All authorities agree that the 
most careful consideration should be given 
to the equipment of the display room, 
particularly that the service provided for 


‘the lighting and power-consuming devices 


he both ample and flexible, with an abund- 
ance of floor and wall plates or other 
connecting devices of the most approved 


type. 
Alex. J. Campbell, New London, Ct., 
said that the central station manager 


should deal in a certain amount of intro- 
spection. He should discover whether his 
showroom was really creating a desire to 
use current and appliances more freely. 
He believed there was great danger of 
getting into a rut in fecling satisfied that 
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everything was being done to get new 
He was strongly disposed to 


It had 


husiness. 


discontinue selling appliances. 


curred to him to go to one or two hard-. 


vare stores and give them a supply of 
lectrie appliances that might be sold in 
hardware stores, and do the same thing 
ith drug stores, and co-operate with 
iem. The electric company will carry 
he stock and fix a price on it which will 

‘ve the stores a profit. They will get all 
ic money that is made in the sale of the 
ipplianees, they will turn over to the 
leetrie company a figure which will be 
i. which will be practically the net cost, 
nd the store will get the difference. 

iT. W. Hillman, Grand Rapids, Mich., 
iid that the display room impressed him 

ih ability to exhibit perhaps to 5,000 

6,000 customers, who come to the 
lice of the company to pay their bills 

mthly, but if towns of 100,000 popula- 
on could hold electrical shows annually 

would be another step further and of 

‘ry great benefit to the members of the 
issociation. 

William Chandler, Sault Ste. Marie, 
said that in connection with a display 
som the first question asked is, “What 
ws it cost to use it?” He has connected 
with the demonstrating room a meter 
iat he had specially arranged to show 
pon a dial, ten inches in diameter, 
~aled to one-eighth of a cent, that can be 
connected to anv cooking utensil, and the 
adies in the display room can tell exactly 
to one-eighth of a cent what it is costing 
' produce coffee, baking biscuits or 
iking waffles. 

The paper on “Advertising,” Charles 
\. Parker, Detroit, Mich., editor, was pre- 
sented. 

We have reached a time when it may 

said with absolute truth that the ad- 
rtising and marketing of electricity are 

1 a par with the advertising and mar- 
‘ing of any other commodity that can 

named. The returns which have been 
inpiled in this report indicate a greatly 
increased interest in the subject of ad- 
ertising. Of a canvass of 138 stations 
and men, fifty-four complete sets of 

swers were received. There is evident 
much broader view with regard to ad- 
ertising and advertising methods to-day 
‘ian was held a year or two ago by the 
najority of central station men. There 
~ less narrowness of view regarding dif- 
erent methods of advertising. Central 
station men realize that all methods are 
vood at the right time if carried out in 
the right way. A noticeable thing is the 
increased appreciation of the advertising 
specialist and the advertising manager by 
central station men everywhere. The 
somewhat narrow views held not long ago 
regarding results are also being subjected 
io a broadening influence. Central sta- 
tion men can no longer expect to set the 
world on fire every time that they send 
out a little advertising. They are more 


philosophical about results. 
Owing to the lateness of the hour it 
was decided that the discussion of this 
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paper and the reading of the other com- 
the 
the 


mercial papers would be taken up 


next morning in connection with 
council of progress. 

SEVENTH 
The first paper taken up, entitled “Re- 
ceiving Stations Operated from High- 


was read by S. Q. Hayes, 


SESSION—-FRIDAY MORNING. 


Tension Lines,” 
Pittsburg, Pa. 

This paper gives a general description 
of the essential apparatus usually found in 
these stations. The subject is taken up 
under the headings of general features, 
necessary equipment and present design. 

There was no discussion and the report 
of the Committee on Protection from 
Lightning and Other Static Disturbances 
was read by R. 8S. Stewart, Detroit, Mich., 
chairman. 

The members of the association were 
asked for information concerning troubles 
due to lightning during 1907. Replies 
are classed under two general heads: Sta- 
tions Operating at Less than 10,000 Volts, 
and Stations Having Transmission Lines 
of 10,000 Volts or Over. An analysis of 
the statistics shows that two-thirds of the 
companies run their plants at 2,300 volts, 
three-phase, sixty cycles. The average 
size of stations operating at less than 
10,000 volts is 1,780 kilowatts, and of the 
stations having transmission lines of 10,- 
000 volts and over, 6,650 kilowatts. There 
was a marked increase over last vear in 
the number and size of stations using the 
higher voltages. Ten thousand to 16,000 
volt» is used most frequently for trans- 
mission lines. Only one-third of the 
members answered the inquiries promul- 
gated by the committee. Less than one- 
half of the companies reported burned- 
out transformers or generators. Based on 
the kilowatt capacity of the stations, over 
one-third of the kilowatt capacity was free 
from serious loss. In both of these re- 
spects there is a marked improvement over 
last year. Twenty-five per cent more ar- 
resters were reported injured than last 
vear, but considering the larger number 
of replies and the greater kilowatt capac- 
itv of the plants, this is only what might 
be expected. The number of transform- 
ers burned out during the past vear is 
seventeen per cent less than reported the 
previous vear, although there were over 
ten per cent more in service. As was 
noted last year, the small, old air-cooled 
transformers have been the principal cause 
of complaint. The modern oil-insulated 
transformers will stand verv heavy poten- 
tial strains without breaking down. 
Eight-tenths, or one per cent. of the total 
transformers in service have been injured 
by lightning during the past year. The 
companies that have reported transformer 
losses have lost 1.14 per cent of their 
transformers. The losses of meters have 
been 1.25 per cent greater than in the 
previous vear. The best solution of this 
trouble appears to be the installation of 
a small single-cell aluminum arrester 
across the terminals of the shunt coils of 
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each meter. By the proper placing of 
aluminum arresters at the most sensitive 
points in a three-wire system, most of the 
meters of the system may be protected at 
a moderate cost. One company reported 
the loss of generators and advises that 
generator windings be provided with bet- 
ter insulation. It is to be noted that in 
this case horn arresters are used without 
series resistance, and that these arresters 
sometimes maintain an are. Such condi- 
tions invite high-frequency oscillations, 
and it is possible that the generator losses 
were due to high potentials set up by these 
oscillations, rather than to defective in- 
sulation. Choke-coils are used on most 
of the high-tension transmission systems. 
Only one-third of the companies operat- 
ing at less than 10,000 volts use them, and 
these usually have them in their generat- 
ing stations only. Proof of the usefulness 
of choke-coils can not be obtained from 
any general statistics. The experience 
with overhead ground wires during the 
past vear has been even more satisfactory 
than the year before. ‘Twenty-nine com- 
panies use these on parts of their systems, 
and twenty-four express themselves as 
entirely satisfied with the results. The 
statistics with reference to poles and in- 
sulators are as unsatisfactory and indefi- 
nite as in the past reports. The losses for 
the year are one pole for every 10.2 miles 
of pole line, and one insulator for every 
5.4 miles of pole line. 

Alex Dow said that experience has 
shown that several companies who have 
worked out this problem of damage to 
meters have recognized the arbitrary selec- 
tion of various points by lightning as the 
location for trouble’ and have treated these 
points as danger points. It has also made 
clear that the most frequent location on 
the distributing network for lightning 
trouble for meters was the end of a branch 
secondary, or the branch of a direct-cur- 
rent network and that protection at the 
end of these branches would probably pro- 
tect the meter. 

Dr. Steinmetz said that an aluminum 
cell is not a mere shunt, but it is a short 
circuit on excess voltage. and an open 
circuit for normal voltage, so it does not 
waste an appreciable amount of power, 
any more or two or three watts at the 
highest. Regarding the question of ground 
wires, the ground wire, one or many, will 
afford more absolute protection the more 
they fill the original requirements of 
Faraday’s cage. It is his opinion that one 
can not ground too often. He would 
prefer a ground at every pole. On 
grounded secondaries, the ground should 
have as low resistance as possible, so that 
in case of a cross of the secondary circuit 
with the primary or any other high-volt- 
age circuit, the ground can discharge 
almost any current without a serious rise 
of potential of the circuit against the 
ground. Therefore, it is very desirable 
to carry the ground to a system of water 
pipes or rail return. For lightning-ar- 
rester grounds it is not. necessary to have 
the least possible resistance—a lightning- 
arrester ground will be nearly as safe if 
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even with a fairly high resistance, but 
what is of the utmost importance is the 
least possible impedance for the very high 
frequencies in the lightning stroke. This 
requires the shortest possible path from 
the lightning arrester to ground, and a 
path of the highest possible electric radiat- 
ing surface, because in such a lightning-ar- 
rester ground the ohmie resistance is en- 
tirely insignificant, compared with the 
self-inductive and electromagnetic radia- 
tion impedance, He is impressed with the 
belief that a number of ordinary gas-pipes 
driven into the ground, in multiple, are 
really the most effective ground protec- 
tion for a lightning arrester, if provision 
is made to keep the surface of the ground 
moderately moist. 

In answer to questions as to the prob- 
able percentage of the total benefit of a 
series of protecting ground wires, secured 
by the first wire, and whether he con- 
siders it desirable to provide overhead 
ground wire protection for voltages as low 
as 13,000, Dr. Steinmetz said that the 
first wire, when properly arranged above 
the transmission line. so that all the cur- 
rent-carrying wires are included above the 
angle of. say, sixty degrees downward from 
the ground wire, will do most of the pro- 
tection, perhaps seventy-five per cent or 
more, and the additional wires he would 
install only where special danger existed. 
for instance, when crossing the summit 
level of a range of hills, especially when 
crossing. not exactly at summit, but a 
little toward the slope from which thun- 
derstorms generally come, and also in such 
eases where transmission lines pass along 
a lake or ocean with the prevailing winds 
coming from the water, where static 
charges may be prevalent—then a ground 
wire on the side of the transmission line 
toward the river is needed ; but in general 
he thought a single ground wire protec- 
tion of good conductivity is sufficient for 
all cases. 

tegarding the voltage of the circuit he 
believed the matter depended entirely 
upon the location of the circuit. 

Mr. Dow described a 4,600-volt line 
which had given a good deal of trouble 
when protected with lightning arresters, 
which was effectively rendered free from 
this damage when equipped with a ground 
wire strung at the top of the pole along 
with one of the three-phase wires and 
grounded at every tenth pole. 

The paper entitled “Value of the Care 
and Maintenance of Meters” was read by 
Ho: King, Hoboken, N. J. 

With a view to standardizing the meter 
departments of a large company, aggre- 
gating 18,000 installed meters, data were 
obtained showing the number of meters 
handled per department employé, the fre- 
queney of test, methods of testing and 
calibration, and also records of tests that 
would show the general or average condi- 
tions of meters as found when tested peri- 
odically. In order to determine depart- 
ment efficiency it was decided to make a 
close study of 1,000 meters in a district 
having average conditions, and apply the 
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knowledge thus gained to the object in 
view. The tabulation secured shows that 
471 meters were of the commutator type, 
of which fifty, or 10.6 per cent, were cor- 
rect on light load, and 193, or forty-one 
per cent, were at least thirty per cent 
slow, while 188, or forty per cent, were 
correct on full load, and only three were 
thirty per cent slow. The average capac- 
ity of all meters tabluated is ten amperes 
or twenty light, and the light load, or one- 


tenth of the total capacity, would be the , 


equivalent of two sixteen-candle-power 
lamps. Assuming ten hours a day for 
light-load operation, at fifty watts per 
lamp, the income would amount to one 
kilowatt-hour per day, 365 kilowatt-hours 
per year, or $36.50 at a ten-cent rate. A 
seventeen per cent loss amounts to $6.20 
per year. The loss, therefore, on about 
500 meters, amounts to $3,500. The 
same type of meter showed an average 
loss of 3.6 per cent on full load. Assum- 
ing three hours per day for full-load oper- 
ation, the income should amount to 1,095 
kilowatt-hours at ten cents, or $109.50 
per meter-year, while the percentage loss, 
as indicated, amounts to $1,975 on 500 
meters. From the foregoing it is appar- 
ent that the total loss on the 500 commu- 
tator-type meters amounts to $5,075, or 
$10.15 per meter-year. The tabulation 
of tests on the induction-type meter shows 
that out of 358 meters tested, 229, or 
sixty-four per cent, were correct on light 
loads, and 282, or seventy-nine per cent, 
were correct on full load. Five, or 1.4 
per cent, were thirty per cent slow on 
light load, and three, or 0.84 per cent, 
were thirty per cent slow on full load. 
This shows a revenue loss of fifty-five 
cents per meter-year for the induction- 
tvpe meter, against $6.20 for the commu- 
tator-type meter for the light-load losses. 
On the full-load loss the total loss per 
meter with the induction-tvpe meter 
amounts to $1.42 per meter, as compared 
with $10.15 for the commutator-type me- 
wer. 

J. S. Cowles, Boston, Mass., said that 
slight exception should he taken to some 
of the figures given, especially as to the 
comparisons made between the results 
obtained on the commutator and indue- 
tion meters. The company which expects 
to duplicate or even closely approximate 
the figures here given is, in his opinion, 
liable to be disappointed. The figures 
shown for the annual meter losses by di- 
rect-current meters of $10.15 as against 
$1.43 for induction meters represents, it 
appeared to him, abnormal conditions. 

O. J. Bushnell, Chicago, Ill, said he 
did not think the author’s figures were 
representative of the general accuracy of 
the commutator type meter. In Chicago 
during 1907 about 30,000 tests were made 
on the commutator tvpe of meters. On 
the average only 6.5 per cent dropped 
below seventy per cent accuracy, against 
Mr. King’s figure of forty-one per cent. 
On tests of commutator meters of recent 
design the number that fell below seventy 
per cent accuracy on one-tenth load was 
only from two to three per cent, on an- 
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nual and semiannual tests, while on the 
quarterly test it was 1.7 per cent. 

The special committee which was ap- 
pointed to consider the question of the 
definition of high-voltage, Paul Spencer. 
chairman, reported that “In view of th: 
purely relative value of the term ‘higi) 
tension,’ your committee unanimous!) 
recommends that no definite resolution 
attempting to place a limiting value on 
the term be adopted at this time by thi. 
association.” 

W. H. Blood seconded the motion t: 
adopt the report of the committee, and 
the question was put on the motion and 
the report adopted. 

The paper on “Specifications for Con 
struction on Joint Poles” was presente: 
by Paul Spencer, Philadelphia. 

This paper presents a detailed specifica- 
tion for the joint use of poles which wa- 
recently prepared for the Publie Service 
Corporation of New Jersey and for th: 
New York & New Jersey Telephone Com 
pany by a joint committee representing 
the two companies. Central stations 
must recognize the fact that telephon 
companies have as much right as the) 
have to the use of poles and wires, and 
that these poles and wires have the same 
justification for their existence as thi 
lighting company’s poles. It is not suf 


ficient that the overhead construction 0 
fi t that tl head construction 0! 


an electric light company shall itself 
made as strong and safe as possible, but 
it is also necessary that no other compan\ 
in the same territory shall be permitted 
to carry on its construction so as in an\ 
way to bring about a condition that may 
be a menace to the safe and uninterrupte:! 
operation of the electrie light company < 
lines. It is a matter of necessity that 
two companies working in the same terri- 
tory should come to an agreement as to 
the method of carrying on their construc- 
tion so as to avoid the possibility of acci- 
dent. It should be agreed that the use of 
joint poles be avoided wherever possible. 
Each company should use its utmost en- 
deavor to obtain an unobstructed right «! 
way of its own, making its extensions on 
its own poles, and not making attach- 
ments to the poles of the other companie= 
even where agreements exist which permit 
such attachment. 

Arthur S. Ives, Poughkeepsie, N. Y.. 
said that in his city the authorities have 
been for the last four years carrving out 
a decided agitation against overhead 
wires. To ask that the wires be laid in 
conduits in a city of that size is a rather 
astonishing demand. He believed that if 
the companies owning and operating over- 
head wires on poles in the streets will gei 
together voluntarily in this and come to 
some agreement by which they can grad- 
ually go on joint poles, particularly in 
the congested part of small cities, they 
will postpone this agitation for under- 
ground construction for a long period. 
and to that extent it is very desirable 
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they should do so, so as to minimize the 
number of poles in the public streets. 

The paper on “Self-Synchronizing of 
\lternators” was presented by Professor 
\jorgan Brooks, of the University of Illi- 

‘There was no discussion, and the paper 
on “Illuminating Engineering” was pre- 

uted by W. D’A. Ryan, West Lynn, 
\faec 
This paper classifies the  severai 
ranches of illuminating engineering and 
analyzes some of the requirements which 

evident in the illuminating features 

-arious characters of construction. The 

ivsten “Economy” diffuser and other 
nes of modern illuminants and reflectors 

« deseribed in detail, illumination curves 

illustrations of typical applications 
ng given. 

The “Final Report of the 1907 Com- 
iiitee to Consider Specifications for 
sireet Lighting” was presented by Mr. 
I}.an, chairman. 


’\RALLEL SESSTON—FRIDAY MORNING. 
called to order by 
(oairman Henry lL. Doherty at 8.45 
ock. The discussion of Mr. Parker’s 
piper, “Advertising,” 
\l. S. Seelman said that advertising 
should be separated into two great divi- 
ions, one of general education, such, for 
-tance, as advertising in the newspapers, 
iIhoard advertising, street-car advertis- 
«, sourees from which it could not be 
‘ped to trace direct returns, and the 
vier advertising, directly by mail, from 
hich, by the use of a private system, all 
‘returns could be traced. 


fhe session was 


was taken up. 


Tidd, “The 
Building,” 


The paper by George N. 
volution of New-Business 
as presented. 
At the first shadows thrown over the 
country by the financial stringency from 
hich we are just recovering, many cen- 
ral stations, forgetting exactly what had 
en gained by them through a progress- 
commercial department, withdrew 
cir selling forces from the field of their 
ctivities and in this way not only lost 
uanyv and valuable customers immediately, 
ut imperiled their present business. The 
nen who created the first new-business 
icpartments recognized the fact that their 
ilvantage lay quite as much in retaining 
vhat business was connected as in get- 
!ing consumers connected to their lines. 
"hese men, probably through experience, 
ealized that with a public-service cor- 
poration the greatest danger lay in sep- 
rating itself too far from the people. A 
conspicuous example of quick and effect- 
ive results is that of the Scranton Electric 
Company. Carrying a new-business force 
of twelve men, it not only used these 
representatives during the depression, but 
kept up its newspaper advertising, also 
indirect advertising, and above all, its 
nerve. The city and its suburban neigh- 
bors were redivided into districts, and new 
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energy was infused into the new-business 
department by a grant of wider authority. 
The representatives were practically made 
managers of their several districts and 
given to understand that the officers would 
look to them not only,for results in addi- 
tional business, but to maintain the effi- 
ciency of the present business as well. 
As a perfectly natural consequence, these 
representatives looked deeper into the 
affairs and conditions of their districts, 
became more familiar with them and pro- 
duced new business far in excess of all 
expectations. 

Mr. 


Percy Ingalls’ paper on “Publicity.” 


Lee was called upon to abstract 

As corporate control has been shrouded 
in mystery for many years past, and as 
there has been no definite reason for se- 
crecy in the operation of public utility 
companies, the best-known officials to-day 
are acknowledging the error of their ways 
and throwing the spot-light of publicity 
on the operations of their various com- 
panies. A popular form of publicity has 
heen through the medium of daily talks in 
fair-sized newspaper display space. In 
this space the company has been able to 
explain its methods, tell the object of its 
existence and handle a mass of interest- 
ing facts and figures, thereby creating re- 
newed interest in its operations. If this 
copy is handled in a sincere way it be- 
comes productive of untold good. More 
free publicity can be gained by proper 
treatment of the newspapers and an ap- 
preciation of their point of view than 
though the company simply tried to work 
in free notices having no news value, and 
which properly should be announced in 
the advertising columns. Any departure 
from this rule breeds distrust among the 
newspaper men, and distrust is always 
harmful. 

At this point in the proceedings the 
Honorable Leslie M. Shaw, ex-secretary 
of the treasury, entered the hall and was 
with 
The regular programme was immediately 


creeted long-continued applause. 


suspended, and the Council of Progress , 


was taken up. Mr. Shaw said, in part: 

“There is going on in this country all 
the time an evolution, and I am going to 
suggest to you that the trend of the times 
points away from those principles under 
which we have made wonderful progress. 
IT am not an alarmist, but I want you 
men to think along some line beside your 
particular business. 

“The fathers planned a republic with 
three distinct, co-ordinate branches of gov- 
ernment and no branch of the government 
subordinate; and for many years these 
lines of demarcation were well observed, 
but recently the trend seems to be to put 
all the responsibility upon one branch 
and to hold the Executive responsible for 
legislation. I am not criticizing any man. 
It isn’t any man nor any score of men, 
but that is the trend. The executives in 
the states are given credit for all the 
legislation that is passed. Such a gov- 
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ernor passed such laws. None of his 
business what laws are passed, if you 
please. It is his business to administer 
laws and under the Constitution make 
recommendations, and when he has made 
recommendations his responsibility ceases 
until the bill comes to him to be signed 
or vetoed. The fathers planned a repre- 
sentative government and not a_ pure 
democracy. ‘Originally there was no 
thought of legislation at the polls, but 
the people chose their representatives to 
do all their work for t!eri—a representa- 
tive goverrment. The trend is toward a 
pure den.ccracy now. 

“The sugges.ion of a referendum and 
the initiative going to the people—under 
an initiative and referendum we would 
have gone to pure greenbackism, to free 
silver. The fathers planned that there 
were going to be checks, and one branch 
of the government and the legislative de- 
partment was to be selected by legislators, 
oath bound, subject to investigation and 
impeachment; and now the trend is that 
the United States Senators shall be elect- 
ed by direct vote of the people. Under 
such a law as that we would- have gone 
to free silver; under such a law we would 
have gone to pure greenbackism. When 
the cry was, ‘Set the printing presses 
busy and print all the money you want,’ 
it was popular. That would have won. 
There was, I think, a time when eighty 
per cent of the people in the United 
States were in favor of the free and un- 
limited coinage of silver, but the repre- 
sentatives, chosen on their merit, said 


‘No! I am simply showing the trend of 
affairs. I want you to think along these 
lines. I know the trend is toward polit- 


ical hossism. We are opposed to commer- 
cial bossism. The man who reaches out 
his hand to crush a business competitor 
is considered by us all fit for the peniten- 
tiary, but the politician who, through love 
of power, actuated by the same motive, 
reaches out both hands to crush a political 
competitor, receives no end of encomium 
from press and people. 

“In New York they have taken from 
the cities and towns the right of self- 
government as respects utility corpora- 
tions and have given the governor, 
through a commission appointed by him- 
self, and removable, the right to say 
whether a franchise shall be granted or 
not: whether it shall be held or not: 
what rates shall be charged. I am not 
complaining, but I am suggesting that 
with such laws the Executive that desires 
to continue himself and his friends in 
office has within his hands the power to 
do it as long as he is willing to accept 
support as the price of so doing.” 

The next speaker was John R. Morron, 
Chicago, Ill., who said, in part: 


“  . .*To my mind, however, there 
are at least two characteristics that were 
essential to success in the days of Girard, 
and which are absolutely necessary in the 
sound, successful merchant of to-day, 
whether his commodity is sold by meter 
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or measure, package or pound; and what 
are these essentials? 

“First of all—truthful representation 
of what he has to offer, linked with an 
enthusiastic belief himself in what he has 
to sell. Once in a while we may lose a 
contract or a sale by not misrepresenting 
conditions, but the ultimately successful 
individual, firm or corporation must build 
upon a rock. 

“You and T, as manufacturers and dis- 
tributors, are vitally interested in the 
other side of our proposition—namely, 
the number and character of the people 
to whom we must sell our current, or our 
commodity. During the past year any 
individual who had been attacked per- 
sonally as our country, our corporations 
and our industries have been attacked 
would be six feet under the sod; but the 
sterling worth and character of our finan- 
cial and industrial corporations, linked 
in my mind, with absolute faith in the 
judiciary of this country, aided by the 
wonderful natural advantages and results 
therefrom, have guided us into what I 
think now is the convalescent period 
which precedes a sturdier and healthier 
erowth than ever before.” 

W. E. then the 
session on the fraternal spirit and ex- 


Robertson addressed 
plaining the purposes of the Rejuvenated 
Sons of Jove, of which he is the reigning 
Jupiter. 

George Macheth, Pittsburg, Pa.. was 
Mr. Macbeth sketched the 


development of artificial illumination 


introduced. 
and pointed out the startling develop- 
ments this had brought about. 

A motion was made, duly seconded and 
earried, that the convention extend a vote 
of thanks to Mr. Macbeth and the other 
speakers, 

George Williams read in part Mr. Rae’s 
on “Creating Demands for Elec- 


tricity,” 


paper 
accompanied by — stereopticon 
views and descriptive remarks. 

The creative principle in business can 
he summed up thus: to make two blades 
of grass grow where none grew before. 
The paper cites a number of examples of 
the success which was achieved in creating 
a larger demand in other industries. The 
man who undertakes a sensible commer- 
cial campaign gets what he goes after. If 
he determines to sell a thousand signs, he 
sells them. Tf he goes after a thousand 
horse-power, he gets it. The only failures 
are those who fuss around trving to sell 
a single meter or an insignificant sign. 
Big ideas, common sense, courage—these 
are the qualifications of the creative busi- 
ness man. 

Van Rensselaer Lansingh read his pa- 
per, entitled “Illuminating Engineering 
as a Commercial Factor.” accompanied 
with stereopticon views. 

When illuminating 


engineering was 


being developed in this country as both 
a science and an art, little or no recogni- 
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tion was given to it, it being felt that 
there was slight need for such an art, and 
whatever was necessary along these lines 
could be attended to easily by an elee- 
trical engineer. With the introduction 
of new lamps and ew shades, however, 
the pendulum swung rapidly to the other 
side, and perhaps too much attention was 
given to il. The impression grew that 
illuminating engineering was such an ex- 
act science that it required highly trained 
men to properly handle or even compre- 
hend it. In the case of complex installa- 
tions this is probably true, but in nine 
cases out of ten of those with which the 
central station manager has to deal all 
that is necessary is some of the funda- 
mental principles of illuminating engi- 
necring with a good deal of sound sense. 
Many central station managers have the 
idea that illuminating engineering is too 
complex and too large a problem for the 
ordinary solicitor to handle. This is true 
of advanced problems in illuminating en- 
gineering, in the same measure that it is 
irue in electrical engineering: but, just 
as siinple problems in electrical engineer- 
ing can be handled by the average intel- 
ligent solicitor, so in illuminating engi- 
neering, nine problems out of ten can be 
handled by any ordinary solicitor who has 
received the proper amount of training. 

There was no discussion, and the paper 
by J. F. Becker, Jr.. “The Electrical Con- 
tractor,” was presented. 

In considering the question of elec- 
trical contractors in connection with their 
relations witli central stations and with 
the development of the uses of electricity, 
thev should be divided into two classes— 
ihe large contractor and the small con- 
ractor. The class of installation gener- 
ally sought for by the large contractor is 
usually of sufficient size and importance 
to be planned quite fully in advance either 
by an engineer, or in the case of a new 
building, by the architect, the contractor, 
however, often serving in an advisory 
capacity and assisting in the preparation 
of specifications. It is unusual for a con- 
tractor of the class under consideration 
to attempt to create a demand for anv 
new electrical work, as his time is usually 
well oceupied caring for work for which 
the demand already exists. Coming to 
the case of the small contractor, the con- 
ditions are different. The greater part of 
his work originates from personal solicita- 
tion. He is often able to reach a class of 
small shop-keepers who can not he sue- 
cessfully anproached by the central sta- 
tion’s solicitors, and many _ installations 
of electric light as well as small motors 
in the smaller class of stores are directly 
attributable to this class of wiring con- 
tractor. The average contractor works 
side by side with the solicitor for the cen- 
tral station, and the work of the one is of 
great henefit to the other. Their interests 
are in a large degree identical, ana the 
hest results have been obtained where the 
manager of the station was in close touch 
with the contractors of a city. 
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KIGHTIL SESSION—FRIDAY AFTERNOON. 

The papers presented by Mr. Ryan pre- 
vious to the adjournment were taken up 
for consideration and the report of the 
1907 committee adopted. 

Opening the discussion on Mr. Ryan’s 
paper, “Illuminating Engineering,” FE. 1. 
Elliott, New York, N. Y., asked Mr. 
Ryan whether the Juxmeter would soon 
Mr. Ryan re- 
plied that the instrument would probably 
be available in ninety days. 

Taking up the unfinished business of 
the Commercial Day programme, Henry 
LL. Doherty called for the discussion on 
Mr. Tidd’s paper on “Evolution of New 


be ready for the market. 


Business Building.” 

R. M. Searle said his company had kep' 
steadily at work all through the recent 
panic, and up until the first of May has 
added at the rate of $1,000 a day gross 
earnings. In 1906, a year of great pros- 
perity, that was considered excellent work. 

The “Report of Committee on Co-oper- 
ative Electrical Development,” was_ pre- 
sented by Mr. Montague. 

Mr. Montague offered for adoption the 
following resolution : 

“Resolved, That this association thanks 
the Licensee Manufacturers of Incandes- 
cent Lamps for their financial support 
to date of the Co-operative Electrical 
Development Association, which — has 
amounted to over $50,000." The motion 
was put and carried. 

In the absence of Mr. Crouse, F. M. 
Tait presented a brief statement on “Co- 
operative Commercialism.” 

The following resolution was adopted: 

“Whereas, This association hears with 
deep regret of the illness of J. Robert 
Crouse, who has been most active as a 
member of the association, constantly, de- 
votedly and unselfishly promoting its in- 
terests in every possible way, be it there- 
fore 

“Resolved, That we tender to Mr. 
Crouse our deepest sympathy at this time, 
with our devout wishes that his recovery 
may be speedy and complete and that we 
may be able to weleome him again at our 
next convention.” 

Mr. Dow moved a special vote of thanks 
to those who had done the work of pre- 
paring and carrying out the Commercial 
Day programme, particularly to C. W. 
Lee and “to his entirely too numerous to 
mention; able, vigorous, and, thank God, 
young assistants.” Mr. Dow’s motion was 
put to vote and unanimously carried. 

The report of Committee on Solicitor’s 
Hand-book Prize Award and the awarding 
of the prizes, was then taken up. 

The award of the prizes showed that the 
successful competitors were as follows: 

Light—First prize, R. Borlase Mat- 
thews, London, England, and C. T. Wil- 
kinson, Schenectady, N. Y.; second prize, 
James L. Wiltse, Brooklyn, N. Y.; third 
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prize, H. W. Hillman, Grand Rapids, 
Mich. 
Ifeat—First prize, R. Borlase Mat- 
ews, London, England, and C. T. Wil- 
inson, Schenectady, N. Y.; second prize, 
james L. Wiltse, Brooklyn; third prize, 
iRue Vredenburgh, Boston, Mass. 
Power—First prize, Paul H. Bate, 
( hicago, Hl.; second prize, C. A. Graves, 
Brooklyn, N. Y.; third prize, R. Borlase 
\fatthews, London, England, and C. T. 
kinson, Schenectady, N. Y. 
“esolutions were passed thanking the 
ers of the association for their efficient 
luct of the work and Samuel Insull, 
iis A. Ferguson, Homer E. Niesz, the 
nmonwealth Edison Company, Frank 
Gale, Walter Neumuller, Miss Harriet 
lings, Miss Edith M. Myers and C. W. 
for their efforts in behalf of the con- 
ition. 
The meeting then adjourned to ex- 
ve session. 
arious amendments to the constitu- 
jon and by-laws were adopted as follows: 
“Article VITT. See. 3. Substitute for 
present wording of the entire section 
following: 
“The executive committee, upon appli- 
ion by one or more members of Class 
\ or of Class D, may authorize the hold- 
uv of such exhibitions and of such con- 
is at such times and places as it may 
designate and assign. Such exhibitions 
such contests held under the auspices 
! the National Electrie Light Association 
shall be governed by such rules and regula- 
(ions as the executive committee, or its 
delegate, shall prescribe; and may be sub- 
sized by the National Electric Light 
\ssociation at the discretion of the ex- 
itive committee. 


» \ all probability the thirty-first con- 


vention of the National Electric 
Light Association will be written 


‘own in history as the most successful 

‘ich the organization has ever carried 
‘rough, Chicago opened wide its hos- 
‘table doors, and its determination to 

nire no effort nor expense to make the 
«casion a most happy one was attended 
‘ith unbounded success. Even those in 

large of the special trains running to 
‘le convention seemed imbued with the 
~ume Chicago idea, and the manifestation 
of good will and the anticipation of good 
iliings to come began far back in the East. 
The trains were boarded some distance 
irom Chicago by members of the local 
reception and entertainment committees, 
and everybody started in on Monday 
iorning on a very happy basis. 

The registration arrangements, under 
ihe direction of Miss Edith M. Myers, 
were in splendid order, and very little time 
was lost in receiving badges and making 
arrangements for all the entertainment 
features which had been so_ lavishly 
planned. During the week approximately 
1,800 registrations were received. 
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“Article XIII. See. 1. Upon application 
of five Class A members, or two-thirds of 
all the Class A members if less than eight, 
in any state, territory or dependency of 
the United States, or province of Canada, 
the executive committee shall authorize 
the applicants to organize a Geographic 
Section of the National Electric Light 
Association, to which all members of the 
National Electric Light Association in 
such Geographic Section shall be eligible 
for membership. Geographic Sections, 
other than those herein stated, may be 
formed subject to the approval of the ex- 
ecutive committee. 

“Sec. 2. No companies, associations, 
firms or individuals not members of the 
National Electric Light Association shall 
be eligible to any form of membership in 
any Geographic Section of the National 
Electric Light Association. 

“Article XIV. Sec. 1. Upon the ap- 
plication to it by any Class A member, 
the executive committee shall authorize 
the organization of any or all of the 
officers and employés of said Class A 
member into a Company Section of the 
National Electric Light Association. 

Sec. 2. No person not a member of the 
National Electric Light Association shall 
be eligible to membership in a Company 
Section of the National Electric Light As- 
sociation, 

“Article XV. Upon certification to the 
treasurer of the National Electric Light 
Association by the executive officers of 
any Geographic Section, stating the mem- 
bership of any of said sections as of the 
preceding first day of January, and upon 
approval by the executive committee, the 
treasurer of the National Electric Light 
Association shall pay over to the proper 
officers of each of said sections an amount 
not to exceed two dollars and fifty cents 


Convention Notes. 


Promptly at 8 o’clock on Monday even- 
ing President Dudley Farrand turned the 
switch which threw a flood of light over 
the exhibit which had been prepared under 
the direction of the exhibition commit- 
tee, Frank H. Gale, chairman. Compactly 
and symmetrically arranged on the ninth 
floor of the Auditorium Hotel, the exhibit 
of the Class D members presented a very 
beautiful sight. Advantage was taken this 
year of the quality of illumination of the 
tungsten and other high-efficiency metal- 
filament lamps to utilize a very beautiful 
color scheme in the paler shades of laven- 
der, cream and blue. The arrangement 
of the booths was particularly pleasing, 
the selection of decorations and lighting 
effects giving an effect of complete har- 
mony. 

At 9 o’clock the lights were switched 
off and a reception was held in the gold 
banquet room of the Auditorium Annex, 
followed by dancing. Music was rendered 
by Hand’s Orchestra, and a large number 
of the members and guests enjoyed this 
diversion until late in the evening. A 
supper was served from 10 to 11 o’clock, 
and this occasion was unanimously voted, 


877 


($2.50) per member of said sections, plus 
one-half the amount of entrance fees re- 
ceived by the National Electric Light As- 
sociation during the preceding year from 
new members (other than Class A and 
Class D) of said sections; provided that 
these moneys are for use only in meeting 
the legitimate expenses of the sections. 

“Article NVI. See. 1. Upon applica- 
tion to it by at least fifteen Class A mem- 
bers, the executive commi*tee shall call 
a national conference upon any desig- 
nated subject or subjects affecting the 
central station business, due notice of 
which conference shall be sent to each 
member of the association. 

“Sec. 2. The expenses of national con- 
ferences may be met by appropriations by 
the executive committee from the general 
funds of the association and by special 
contributions, which latter shall be gov- 
erned as prescribed in Article V, Section 
2, for the special annual convention funds. 

“Change number of present Article 
XIII, providing for amendments, to No. 
XVIII.” 

The 


sented a report with the following nomina- 


committee on nominations pre- 
tions, which was unanimously adopted: 
For president, W. C. L. Eglin, Phila- 
delphia, Pa. 
For first vice-president, 
Frueaulf, Denver, Col. 


Frank W. 


For second vice-president, W. W. Free- 
man, Brooklyn, N. Y. 

For secretary and treasurer, John F. 
Gilchrist, Chicago, II. 

For members of the executive commit- 
tee for the full term, C. L. Edgar, Boston ; 
Alex Dow, Detroit; Arthur Williams, New 
York. For the unexpired term of Samuel 
Scovil, R. M. Searle, Rochester. 


even by the old-timers, the most pleasing 
feature of any convention they had ever 
attended. 

On Tuesday the celebrated American 
cartoonist, John 'T. McCutcheon, delivered 
a lecture at the Art Institute, entitled 
“The Philosophy of the Cartoon.” This 
lecture was for the ladies exclusively. 
After the lecture the galleries of the Art 
Institute were opened from 4 to 6 P. M. 

On Tuesday evening special trains car- 
ried the guests of the convention to White 
City, the famous Chicago amusement re- 
sort. Members and guests were furnished 
with books containing coupons good for 
admission to the grounds and to any at- 
traction. It is estimated that over 1,500 
members and guests took advantage of this 
trip, and many well-known faces were 
seen during the evening. 

On Wednesday morning the ladies of 
the convention made a tour of inspection 
of the great department store of Marshall 
Field & Company. This tour was person- 
ally conducted by members of the enter- 
tainment committee, and luncheon was 
served at 12 o’clock. 

What was, in all likelihood, the most in- 





teresting feature on the entertainment 
programme was the visit on Wednesday 
afternoon to the Fisk street turbine power- 
house of the Commonwealth Edison Com- 
pany. It was here especially that this 
company showed its capability for enter- 
tainment. The giant power-house, the 
like of which exists nowhere else, was in 
wonderful condition, and the thorough 
satisfaction of the members and guests 
attested their full appreciation of the op- 
portunity thus afforded by the Common- 
wealth Edison Company. Upon complet- 
ing the tour of inspection the guests were 
escorted across the grounds, where, under 
a huge tent, a collation was served. While 
the guests were thus regaling the inner 
man the fire call suddenly sounded, and 
a rush was made in a direction where it 
appeared some action was taking place. It 
was a great sight to see the fire depart- 
ment of the company leaving their work, 
rushing from the various buildings, open- 
ing the fire hatches, and bringing out the 
apparatus. In a remarkably short space 
of time there were six powerful streams 
playing upon an imaginary fire in the 
Chicago River. Shortly after the whistle 
sounded the recall, and the apparatus was 
taken up and quietly and promptly re- 
stored to its proper place. 

On Wednesday evening the Rejuvenated 
Sons of Jove held forth in the banquet 
hall on the sixth floor of the Auditorium. 
At eight o’clock twenty-three candidates 
were put through the ritual. Following 
the initiation a banquet was served, which 
was attended by about 200 Sons of Jove. 
J. E. Montague, of Niagara Falls, acted 
as toastmaster. ‘Fhe other speakers were 
A. D. Blocker, J. R. Strong, W. E. Rob- 
ertson, C. A. S. Howlett, T. H. B. Whip- 
ple, T. B. Bibbins, A. D. Babson and 
QO. C. Turner. 

On Thursday morning and afternoon 
the ladies were tendered an automobile 
tour through the south boulevards and 
parks, with luncheon at the South Shore 
Country Club. - “. — 

On Thursday afternoon the Class D 
members of the association held their an- 
nual meeting in the Green Room of the 
Auditorium. The most important feature 
of this meeting was the adoption of a set 
of by-laws governing the work of the Ex- 
hibition Committee. This committee, 
which certainly is deserving of great com- 
mendation for its active and excellent 
work during the past vear, was re-elected. 
Acting under the by-laws adopted by the 
Class D) members, the newly elected com- 
mittee drew lots to determine the length 
of their respective terms of office. This 
resulted as follows: For three years— 
W. S. Heger, James I. Ayer and Benja- 
min Wall; for two years—J. C. McQuis- 
ton, Rodman Gilder and H. M. Post; for 
one year—Frank H. Gale, 8. E. Doane 
and Charles O. Frey. Officers of the Ex- 
hibition Committee were re-elected as fol- 
lows: Frank H. Gale, chairman; H. M. 
Post, treasurer; Walter Neumuller, sec- 
retary. The Exhibition Committee pre- 
sented Homer E. Niesz with a handsome 
black seal traveling bag with sterling sil- 
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ver appointments, as an appreciation of 
his untiring efforts in its behalf. 

On Thursday evening theatre parties 
attended the performances at the Illinois 
and Studebaker Theatres, seeing, respec- 
tively, Christie McDonald in “Miss Hook 
of Holland,’ and Elsie Janis in “The 
Hoyden.” 

George Cutter, of the George Cutter 
Company, South Bend, Ind., announced 
that an informal meeting of old Thomson- 
Houston employés had been held during 
the week, and that it was planned to have 
a reunion of ex-employés of the Thomson- 
Houston Company at the next electrical 
show, which will be held in Chicago in 
January, 1909. All ex-employés of the 
company are requested to send their pres- 
ent addresses to Mr. Cutter. 

James B. Olsen, manager of sales, 
Habirshaw Wire Company, was busy ex- 
plaining the features of the new product 
which the company has placed on the 
market. called the Habirshaw tree wire. 

The booth of the Allis-Chalmers Com- 
pany was the centre of interest at all 
times, the popular representatives of this 
company meeting a host of friends from 
all quarters of the country. While there 
was not a very extensive exhibit of ap- 
paratus, a great many illustrations of 
typical installations indicated the various 
lines in which this company is extremely 
active. Great interest was manifested in 
the bulletin which the company distrib- 
uted, describing the giant pumping units 
at the South Chicago pumping station. 
During the week the company announced 
the good news, as an indication of the 
revival in business, of its placing an order 
for 75,000 tons of pig iron and an equiva- 
lently large order for copper, to be used 
in the near future. 

The American District Steam Company 
reported a great deal of interest in its live 
and exhaust underground steam-heating 
systems. The representatives of this com- 
pany were a tired lot every evening when 
they were through explaining the merits 
of these systems to a large number of 
interested central station men. 

The American Electrical Heater Com- 
pany was quietly in evidence, distributing 
a very useful paper weight in the form of 
a miniature flat-iron. 

The Central Electric Company had one 
of the show booths of the exhibit. This 
included all the specialties for which the 
company is selling agent. A great deal 
of attention was given to the display of 
“Okonite” wires and cables, the famous 
“Okonite” rubber biscuit and submarine 
cable being very much in evidence. An 
interesting feature of this exhibit was the 
new “P. A.” remote-control switch shown 
in actual operation, the “P. A.” weather- 
proof oil switches, “O. K.” fuse block 
covers, “O. K.” ground clamps, and the 
“P. A.” meter connection blocks. There 
was also a prominent display of “Colum- 
bia” lamps, D & W fuses, New Lexington 
gas-fired high-tension insulators, Pitts- 
burg transformers, “Vulcan” electric 
soldering and curling irons, the new Cen- 
tral resistance box and a universal flat- 





Vol. 52—No. 22 


rate controller. The “Vulcan” electric 
curling iron is a novelty in this class of 
apparatus. It is equipped with a new 
form of swiveling attachment which abso- 
lutely prevents fouling and damage. The 
curling temperature is very promptly se- 
cured, and the heat is maintained as lony 
as the iron is in operation. A thermostat 
arrangement prevents the iron overheat- 
ing and scorching the hair. 

The Chicago Fuse Wire and Manufac- 
turing Company made a fine display of 
“Union” switchboxes and fittings. Th. 
Patterson electric time switch was also ex- 
hibited here. 

The Chicago Pneumatic Tool Compan 
exhibited the Duntley vacuum cleaner. 
The representatives of this company an 
nounce a great interest in this device. 

The Condit Electrical Manufacturing 
Company attracted a great deal of atten 
tion with the new Condit circuit-breaker. 

The Crocker-Wheeler Company exhil- 
ited a very attractive line of motors ani 
also showed an are lamp pole and sever! 
lamps made by the Jandus Electric Com- 
pany. The genial representatives of this 
company distributed carnation favors to 
the ladies and some of the gentlemen on 
the opening night. 

There was a great deal of interest mani 
fested in the terminal lugs for electric 
cables and solid wires and in a new line 
of devices for central station service ex- 
hibited by Dossert & Company. 

One of the interesting features of thie 
exhibit was the graphic recording instru- 
ments shown by the Duncan Electric 
Manufacturing Company. These instru- 
ments are so combined that the totalizing 
meter integrates or adds up the total out- 
put of the station and actuates a graphic 
recording instrument. The output is 
shown on a moving strip of paper. 

The joint exhibit of the Electric Ap- 
pliance Company and the Sangamo Elec- 
tric Company was well patronized. The 
interest manifested in the Sangamo inte- 
grating wattmeter was very keen, and in- 
dicated the popularity of this excellent 


_ piece of apparatus. 


The Locke high-tension porcelain insu 
lators, exhibited by the Electric Servic: 
Supplies Company, of course came in for 
a great deal of attention. The other spe- 
cialties for lower-tension service, however. 
the “G. & W.” line devices also came in 
for much notice from the central station 
visitors. 

The Excello Are Lamp Company ex- 
hibited two splendid flame-are lamp- 
which attracted a great deal of comment. 

The Federal Electric Company was con- 
gratulated by a great many of the centra! 
station men on the production of the 
Willis straight-line direct-reading watt- 
meter. This is the first convention al 
which this meter has been shown, and the 
company reports a great many inquiries 
and promises for future orders. The com- 
pany also exhibited its tungsten clusters, 
enameled-steel signs, couch brackets and 
other central station business boosters. 

The Fort Wayne Electric Works showed 
a very interesting line of generators, mo- 











1908 


May 30, 


tors, are lamps and. measuring instru- 
ments. 
he booth of the General Electric Com- 
pany was the centre of a good deal of 
interest. In the heating apparatus de- 
partment one of the prominent features 
was the mantel-type luminous radiator. 
‘here was also a great deal of attention 
-own the fine line of flat-irons and other 
lating and cooking devices manufactured 
i, this company. The new aluminum- 
ce! lightning arrester, which was brought 
forward very prominently in the discus- 
on lightning protection during the 
convention, was examined by a great many 
central station operators. The lighting of 
i: booth was particularly attractive, the 
esten lamp being used for this. There 
was also a fine display of Gem and Merid- 
lamps. A feature of the exhibit was 
tle new 250-watt tungsten lamp with 
H{olophane reflector, which it is expected 
will put out of competition the mantle 
Gas are lamp. 
‘ie General Storage Battery Company 


extibited a number of photographs of in- 
sta/iations and an assortment of Bijur 
hivh-duty Planté battery plates. These 


plates are constructed of lead lattice-work 
wrills solidly welded into a grid-iron 
The negative plates receive a per- 
ianizing treatment which enables them to 
reivin their rated capacity throughout the 
culire life of the plate. 

‘he German American Electric Com- 
pany exhibited the Grant flame-are lamp. 
‘This lamp was viewed with a great deal of 
interest by large numbers of the central 
<tillon men present. 

lhere was the usual display of beauti- 
ful photographs at the booth of G. M. 
(rest, together with various forms of un- 
derground conduits. 

he Gregory Electric Company was well 
roresented and made a handsome display 

‘Century” single-phase motors. 

lhe International Electric Meter Com- 

v exhibited samples of its illuminated- 

large and small round-pattern alter- 
niding and = direct-current instruments, 

‘izontal, edgewise and automobile volt- 

uimeters. A novel feature of this exhibit 

ich interested many visitors was the 

‘ass-front instruments, which showed the 
vorking parts of both the alternating and 

rect-current types. A number of expert 
ustrument men complimented the com- 
pany very highly upon this exhibition. 

The H. W. Johns-Manville Company 
nade a particularly fine showing, outlin- 
‘ig its booth with the “Linolite” system 
of lighting. Several new forms of “Lino- 
‘ite’ lamps with parabolic reflectors for 
desk and picture lighting and for sign 
‘ivhting were shown. The “Victor” port- 
and switchboard instruments and 
portable lamp-testing meters attracted a 
vood deal of attention. There were also 
several new forms of “Noare” fuse devices, 
including service and subway boxes, and a 
switchboard and sample board made of 
ebony asbestos wood. 

The exhibit of the William D. Me- 
Junkin Advertising Agency attracted 
iuany visitors. This company showed a 
number of very clever advertising ideas 


frame. 


able 
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which struck the fancy of a great many 
central station men present. 

The insulating compounds exhibited by 
the Minerallac Company are well known, 
and many friends called upon the repre- 
sentatives of this company to exchange 
felicitations. ‘The company was fortu- 
nate in being able to show its new auto- 
matic printing attachment for power 
wattmeters. ‘This attachment gives a 
printed record of the power consumed at 
intervals of one-quarter of an hour to one 
hour, as may be desired. The record is 
printed in numerals on a receiving tape. 
A Murray loop testing set, which has been 
developed for central station use, was also 
exhibited. 

The booth of the National Electric 
Lamp Association was one of the busy 
places of the exhibition. Centrally lo- 
cated and beautifully decorated with foli- 
age, fruits and flowers, this exhibit drew 
to it everycentral statign man present. Not- 
withstanding the glory which was reflected 
by the beautiful display of forty, sixty and 
100-watt tungsten lamps, equipped with 
Holophane reflectors, the association 
sprung a surprise on the central station 
men in the form of a_ twenty-five-watt 
tantalum lamp. Hardly had the central 
station men got over their congratula- 
tions upon this stroke of enterprise when 
a number of twenty-candle-power, twenty- 
five-watt, 110-volt multiple tungsten 
lamps were connected up, burning con- 
tinuously during the latter days of the 
exhibit. The Holophane  street-lighting 
reflector, which gives a selective reflection 
of illumination, was also prominently 
shown. 

The Okonite Company distributed a 
silver-mounted change purse equipped 
with a patent safety lock. 

The — Pettingell-Andrews = Company 
showed a very handsome line of fixtures, 
its new meter connection block, and the 
“O. K.” fuse block cover. There were 
also some very interesting adaptations of 
remote-control switches. The company 
distributed the National Electrical Code 
inserted in a very handsome leather car- 
rying case. 

The Pittsburg Transformer Company’s 
booth was at the far end of the exhibi- 
tion hall, but this did not keep the cen- 
tral station men from making frequent 
trips to this booth. In addition to the 
remarkable display of Pittsburg trans- 
formers which this company made and 
its handsome representatives, the attrac- 
tions were the excellent stogies which 
were distributed and the “Pretty Girl” 
calendar cards. As the days wore on, the 
railing of the booth became flanked in by 
empty “Exception” stogie boxes. 

The Philadelphia Electrical and Man- 
ufacturing Company showed some very 
interesting incandescent — street-lighting 
fixtures, the new devices for tungsten 
lighting being especially attractive. The 
company also showed a line of fuse boxes, 
absolute cutouts and other supplies. 

One of the exhibits which attracted a 
great deal of attention, and in which the 
apparatus was certainly exhibited with 
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great taste, was that of the Simplex Elec- 
tric Heating Company. 

The Standard Paint Company distrib- 
uted a handsome souvenir in the form of 
a leather card case. 

The St. Louis Malleable Casting Com- 
pany made a hit distributing a paper 
badge which was called “The kind of pins 
worn by the first members of the Na- 
tional Electric Light Association.” The 
company supplemented the paper badges 
with a safety pin as a sample of its manu- 
facture. 

The induction motors and transformers 
shown by the Triumph Electric Company 
attracted much attention. The company 
announced the receipt of a single order 
amounting to seven carloads of induction 
motors, direct-current motors and direct- 
current dynamos. It was also announced 
that this order is likely to be followed 
by another equally large from the same 
interests. 

The representatives of the Wagner 
Electric’) Manufacturing Company were 
often seen quietly talking to prominent 
central station men, explaining the vir- 
tues of their single-phase motors, trans- 
formers and measuring instruments. It 
appears that even where the central sta- 
tion man was not a present user of this 
apparatus he was well acquainted with 
the material by reputation. This may 
he due to the excellent publicity which 
this company makes a feature of. The 
company was represented by a fine staff, 
which came to the convention in a special 
car from St. Louis. 

The Western Electric Company made 
a very handsome exhibit of arc lamps, fan 
motors, power apparatus and_ electrical 
supplies. The company’s fine automo- 
biles were kept busy taking visitors from 
the Auditorium to the magnificent works 
at Hawthorne, Ill. 

The Westinghouse Electric and Manu- 
facturing Company made a fine exhibit 
of its heating apparatus, which, while not 
extensive, made up for any lack in this 
direction by the variety of implements 
shown. The company has recently en- 
tered this field, having acquired the Had- 
away Electric Heating and Engineering 
Company, formerly of New York. The 
latter concern has for the past twelve 
years confined its attention to the indus- 
trial applications of electric heat, and met 
with the utmost success along this line. 
The apparatus exhibited was taken from 
the regular stock and comprised a two- 
quart gluepot, fifteen-pound narrow tai- 
lors’ goose, an eighteen-pound wide tai- 
lors’ goose, some five and seven-pound 
sad-irons, and a five-inch by seven-inch 
velouring stove such as is extensively used 
in the finishing of silk hats. There was 
also shown a line of lamps embracing the 
metallic-flame are lamp and_ tungsten 
lamps of various sizes down to eight can- 
dle-power. The booth was brilliantly illu- 
minated with tungsten lamps, and atten- 
tion was constantly attracted by a revolv- 
ing wheel studded with these lamps. 

The Brilliant Electric Company an- 
nounced that “Brilliant Tungsten Units” 
are now being manufactured in ten de- 
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signs, covering both plain and ornamental 
fixture adaptations with Brilliant tung- 
sten lamps and Holophane reflectors. It 
is said that this is the only company offer- 
ing so complete a combination using tung- 
sten lamps made in its own factory. These 
designs will later on be more adequately 
described and illustrations also shown. 

The Sprague Electric Company exhib- 
ited several motors and some of its spe- 
cialties, including its flexible armored 
tubing. There were also a number of very 
fine photographs illustrating typical in- 
stallations of this company’s product. 

The Otis Elevator Company had on ex- 
hibition a model residence-type push- 
button electric elevator. 

All the manufacturers were well repre- 
sented by executives and members of their 
sales organizations. Among the many old- 
timers and well-known salesmen noticed 
were the following: J. B. Adams, Water- 
bury Company, New York city; Godfrey 
Hf. Atkin, Electrie Storage Battery Com- 
pany, Chicago; B. J. Arnold, Chicago ; 
Morgan Brooks, professor of electrical en- 
vincering, University of Illinois; W. J. 
Barr, president Guaranty Electric Heater 
Company. Cleveland; I. A. Bennett, Na- 
tional Metal Molding Company, Chicago; 
B. A. Behrend, chief electrical engineer 
Allis-Chalmers Company, — Milwaukee, 
Wis.: Jacob Bunn, president Sangamo 
Klectrice Company, Springfield, TL; 
KM. R. Bryant, Central Electric Company, 
Chicago; C. E. Brown, secretary Central 
Electric Company, Chicago; D. J. Burns, 
eeneral manager Ward Leonard 
Electric Company, Bronxville, N. Y.; 
C. B. Burleigh, General Electric Com- 
pany, Boston: T. H. Brady, T. H. Brady 
Manufacturing Company, New Britain, 
Ct.: C. O. Baker, Baker & Company, New 
York city; Theodore Beran, manager New 
York office, General Electric Company ; 
J. R. Bibbins, Westinghouse Machine 
Company, Pittsburg; Charles Blizar 
third vice-president Electric Storage Bat- 
tery Company, Philadelphia; A. Benson, 
International Electric Meter Company, 
Chicago; N. F. Brady, Yonkers Electric 
Light and Power Company, Yonkers, 
N. Y.; C. E. Corrigan, vice-president Na- 
tional Metal Molding Company, Pitts- 
burg; J. 8S. Crider, secretary National Car- 
bon Company, Cleveland: William Coale, 
treasurer and manager Sterling Electric 
Manufacturing Company, Warren, Ohio; 
Frank J. Coakley, Samson Cordage 
Works, Boston; J. B. Coale, Columbia In- 
candescent Lamp Company, St. Louis; 
Walter Cary, general manager Westing- 
house Lamp Company, New York city; 
W. W. Cheney, Jr., president Interna- 
tional Electric Meter Company, Chicago; 
John Campbell, president and _ general 
manager Electrical Audit Company, 
Boston; C. A. Dubosch, manager Hugo 
Reisinger, New York city; A. J. DeCamp, 
manager Philadelphia Electric Company, 
Philadelphia; 8S. E. Doane, chief engineer 
National Electric Lamp _ Association, 


sales 





, 


Cleveland; Charles R. Huntley, president 
Buffalo General Electric Company, Buf- 
falo, N. Y.; William R. Huntley, assist- 
ant general 


manager Buffalo General 
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Electric Company; F. L. Driver, president 
and treasurer Driver-Harris Wire Com- 
pany, Newark, N. J.; H. L. Doherty, New 
York city; J. H. Dale, president Dale 
Company, New York city; Charles IL. 
Edgar, president and general manager 
Edison Electric Hluminating Company, 
Boston; Avery P. Eckert, manager sales 
Duplex Metals Company, New York city; 
Tl’. P. Gaylord, Chicago manager Westing- 
house Electric and Manufacturing Com- 
pany; A. C. Garrison, president Columbia 
Incandescent Lamp Company, St. Louis; 


Rodman Gilder, publicity manager 
Crocker - Wheeier Company, Ampere, 


N. J.; F. H. Gale, in charge of advertis- 
ing, General Electric Company, Schenec- 
tady, N. Y.; Hf. M. Hirschberg, president 
Excello Are Lamp Company, New York 
city; F. 8. Hunting, sales manager and 
treasurer Fort Wayne Electric Works, 
Fort Wayne, Ind.; Ek. H. Haughton, man- 
ager Bryan-Marsh Company, Chicago; 
Alexander Henderson, American Circular 
Loom Company, Boston; Max Harris, 
general sales manager Nernst Lamp Com- 
pany, Pittsburg; John W. Howell, engi- 
necr lamp works, General Electric Com- 
pany, Harrison, N. J.; W. 8. Heger, as- 
sistant to the president, Allis-Chalmers 
Company, Milwaukee; J. 8. Jackson, sales 
manager International Electric Meter 
Company, Chicago; Claude H. Johnson, 
vice-president Curtis Advertising Com- 
pany, Detroit, Mich.; W. H. Jacob, sales 
manager Triumph Electric Company, Cin- 
cinnati, Ohio; F. N. Jewett, Wagner 
Klectric Manufacturing Company, St. 
Louis; R. S. Kelsch, consulting engineer 
Montreal Light, Heat and Power Com- 
pany, Montreal, Canada; Basil G. Kodg- 
banoff, sales manager Benjamin Electric 
Manufacturing Company, Chicago; A. N. 
Fox, advertising manager Benjamin Elec- 
tric Manufacturing Company, Chicago; 
B. C. Kenyon, president Diehl Manufac- 
turing Company, Elizabethport, N. J.: 
P. S. Klees, assistant to manager, Frank- 
lin Electric Manufacturing Company, 
Hartford, Ct.; Charles W. Thorpe, western 
manager Franklin Electric Manufacturing 
Company; 8. M. Kennedy, secretary Edi- 
son Electric Company, Los Angeles, Cal. : 
V. R. Lansingh, chief engineer and gen- 
eral manager Holophane Company, New 
York city; R. C. Lamphier, secretary and 
manager Sangamo Electric Company, 
Springfield, Ill.; W. W. Low, president 
Electric Appliance Company, Chicago; 
Ray D. Lillibridge, New York city; W. A. 
Layman, vice-president and general man- 
ager Wagner Electric Manufacturing 
Company, St. Louis; T. E. Murray, gen- 
eral manager New York Edison Company. 
New York city; R. K. Mickey, president 
Novelty Incandescent Lamp Company, 
Emporium, Pa.; George A. McKinlock, 
president Central Electric Company, 
Chicago; George T. Manson, general su- 
perintendent Okonite Company, Limited, 
New York city; Joseph E. Montague, gen- 
eral manager Buffalo & Niagara Falls 


Electric Light and Power Company, 
Niagara Falls, N. Y.: Converse D. 
Marsh, chairman executive committee, 


Bates Advertising Agency, New York 
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city; J. ©. MeQuiston, manager 
Westinghouse Companies’ — Publishine 
Department, Pittsburg; Preston xs. 
Millar, Electrical Testing Laboratories, 
New York city; Thomas N. McCarter, 
president Public Service Corporation «f 
New Jersey, Newark, N. J.; W. M. 
Matthews, treasurer W. N. Matthews & 
Brother. St. Louis; W. W. Merrill, secre- 
tary Chicago Fuse Wire and Manufaciur- 
ing Company, Chicago; N. L. Norris, 
secretary and manager Banner Electric 


Company, Youngstown, Ohio; R. fF. 
Pierce, manager Minerallac Company, 


Chicago; Frank S. Price, secretary Pci- 
tingell-Andrews Company, Boston; H. \. 
Post, advertising manager Western Ele.- 
tric Company, Chicago; George F. Poricr, 
sales manager Atlantic Insulated Wire and 
Cable Company, New York city; A. Il. 
Patterson, vice-president Phcenix Glass 
Company, New York city; J. W. Perry. 


manager electrical department, H. \y, 
Johns-Manville Company, New York cit 
Charles A. Parker, secretary Curtis Adver- 
tising Company, Detroit; R. W. Rollins, 
manager Hartford Electrie Light Com- 
pany, Hartford, Ct.; Julian Roe, manager 
Chicago office, Crocker-Wheeler Company : 
H. C. Rice, vice-president General Inca 
descent Lamp Company, Cleveland : 
Frank B. Rae, Jr., advertising manager 
Holophane Company, New York city: 
Elliott Reynolds, Doubleday-Hill Eleciric 
Company, Pittsburg; T. T. Richards, ail- 
vertising manager Wagner Electric Manu- 
facturing Company, St. Louis; Lambert 
Schmidt, German American Electric Coi- 
pany, New York city; H. G. Steele, Pitis- 
burgh Transformer Company, Pittsburg: 
L. P. Sawyer, secretary and treasurer 
Buckeye Electric Company, Cleveland; 
A. A. Serva, assistant sales manager Fort 
Wayne Electric Works, Fort Wayne, Ind.: 
Arthur Jones, president Arthur Jones 
Company, Chicago; W. W. Smythe, Jr., 
western manager Fibre Conduit Company : 
Orangeburg, N. Y.: Adrian Tobias, sales 
manager Duncan Electric Manufacturing 
Company, Lafayette. Ind.; B. G. Tre- 
maine, National Electrie Lamp Associ:- 
tion, Cleveland; F. S. Terry. National 
Electric Lamp Association, Glen Ridve, 
N. J.: W. D. Uptegraff. vice-president 
Nernst Lamp Company, Pittsburg, Pa.: 
Francis W. Willcox, assistant sales man- 
ager incandescent lamp department, Gen- 
eral Electric Company, Harrison, N. .!.: 

R. Wiley, assistant manager Standard 
Underground Cable Company, Chicay»: 
C. A. Wilkins, National Carbon Company. 
Cleveland, Ohio; Roger Williams, Ni 
York representative Simplex Electric 
Heating Company; James Wolff, Chicayo 
manager New York Insulated Wire Coin- 
pany; W. H. Whiteside, president Allis- 
Chalmers Company, Milwaukee; A. 11. 
Whiteside, manager steam and electric \c- 
partments, Allis-Chalmers Company, Mil- 
waukee; C. R. Wood, Moline Incandescc nt 
Lamp Company, Moline, Ill.; H. W. 
Young, sales manager Central Electric 
Company, Chicago; A. L. Waterbury, 
manager Chicago office, American Sewer 
Pipe Company, Pittsburg. 
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The Faraday Society. 

he thirty-fourth ordinary meeting of 
ihe Faraday Society, of Great Britain, 
vas held on Tuesday, April 28, 1908, at 
che Institution of Klectrical MKngineers. 
Professor A. K. Huntington, vice-presi- 
dent, was in the chair. 

‘he following nominations for the offi- 
cers and council to be elected at the an- 
nual general meeting were announced : 

President, Sir Oliver Lodge; vice-presi- 
ients, G. T. Beilby, R. A. Hadfield, W. 
ilittorf, A. JX. Huntington, Lord Ray- 

wh, A. Schuster, J. J. ‘Thomson ; treas- 
rm r, &. Mollwo Perkin; council, Bertram 
jiount, A. C. Claudet, 8. Z. De Ferranti, 

WW. Llarbord, R. S. Hutton, T. M. 
Lowry, HL. EF. K. Picard, James Swin- 

ime, J. F. L. Vogel, N. T. M. Wills- 
Hore. 

\ paper by Professor A. K. Hunting- 
ion and Dr. C. LL. Desch on “The Plani- 
uictric Analysis of Alloys, and the Struc- 
ure of Phosphor-Copper,” was read by 
i'rofessor Huntington. Dr. T. M. Lowry 
occupied the chair during the reading of 
(lie paper, which was illustrated by means 
of lantern slides. ‘The authors discuss 
ile conditions under which it is possible 
io estimate the relative proportions of the 
constituent metals of an alloy by means 
of a planimetric measurement of the areas 
ol the solid phases exposed in a polished 
ind etched micro-section. Details of the 
iuethod are given, and its accuracy is 
sown by a series of measurements of 
analyzed alloys. ‘The method has been 
most fully studied in the case of phos- 
phor-copper, of which a number of photo- 
iuicrographs are shown. In the case of 
alloys containing less than the eutectic 
proportion of phosphorous, however, the 
urea of the copper crystals is found to be 
considerably greater than that calculated 
‘rom the composition determined by anal- 
ysis. The origin of the discrepancies was 
iraced to the segregation of the eutectic, 
ile copper crystals which separate at first 
drawing to themselves a portion of the 
copper of the surrounding eutectic. The 
crystals are therefore surrounded by a 
helt of copper phosphide. By measuring 
ihe area of this belt and thence calculat- 
ing the amount of segregated copper, a 
correction may be applied to the area of 
the erystals, and a very satisfactory agree- 
ment with the analytical results is thus 
obtained. 

Professor W. W. Haldane Gee, in a 
communication, suggested that the 
method might be used to compare the 
relative losses of the constituents of an 
alloy after prolonged etching with differ- 


ELECTRICAL REVIEW 


ent reagents, or after electrolytic corro- 
sion, and so throw light on the method 
of corrosion. 

Dr. C. If. Desch stated, in reply to a 
question, that the method could not be 
of quite general applicability, it being 
useless, for example, in cases where the 
alloy was homogeneous. It was also neces- 
sary for the alloy to be in a state of 


physical equilibrium. 


Professor A. K. Huntington added that 
the method would probably be usefully 
extended to the case of the phosphor-tin 
alloys. 

A paper on “The Interaction of Alu- 
minum Powder and Carbon,” by Frank 
I. Weston and H. Russell Ellis, was read 
in abstract by Mr. Weston. Very little work 
has been done on the combination of alu- 
minum and carbon at temperatures lower 
than that of the electric furnace. Franz 
Fichter, using a mixture of soot and alu- 
minum, produced an impure aluminum 
nitride; Matignon, using a mixture of 
Jampblack and aluminum, obtained a 
product, on heating in a Perrot furnace, 
which yielded a gas with water consisting 
of 96.36 per cent CII, and 3.36 per cent 
hydrogen. The authors have shown that 
the aluminum powder and carbon can be 
made to react at temperatures much below 
that of the electric furnace. Mixtures of 
aluminum powder and carbon, wood char- 
coal, sugar carbon and graphite have been 
prepared, in which reaction takes place 
in starting with a fuse of magnesium 
powder and BaO,, as in Goldschmidt’s 
reaction; other mixtures have been made 
which only react when heated at tempera- 
tures varying from 400 degrees centi- 
grade to 1,000 degrees centigrade. In all 
cases the products of reaction were found 
to be aluminum carbide (9.12 per cent to 
65.91 per cent), aluminum nitride (3.67 
per cent to 42.16 per cent), alumina 
(11.07 per cent to 55.4 per cent), alu- 
minum, and carbon. The carbide pro- 
duced is most probably that described by 
Moissan as Al,C,, since the gas obtained 
on treating the product of reaction with 
either water or hydrochloric acid was 
found to consist of CHI, and hydrogen, 
the latter coming from (1) the action of 
hydrochloric acid in unaltered aluminum, 
(2) action of ammonia on aluminum, the 
NH, being formed by the action of water 
on the aluminum nitride. The authors 
are of opinion that the chief cause of the 
reaction is to be found in the initial oxida- 
tion of the carbon, by atmospheric (and 
occluded) oxygen, to carbon monoxide 
and carbon dioxide, the heat of this re- 
action causing the oxidation of some of 
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the aluminum to Al.O,, and the heat of 
this reaction causing the combination of 
the aluminum with carbon and _at- 
mospieric (and occluded) nitrogen. This 
view is supported by the fact that very 
little action took place in a mixture of 
aluminum and wood charcoal when heat- 
ed to bright redness, iv vacuo, in a steel 
tube, while the same mixture reacted en- 
ergetically when heated in an open basin 
tu just visible redness. 

Dr. I. Mollwo Perkin did not agree 
with the authors’ view as to the cause of 
the reaction. ‘There was no evidence that 
at 1,100 degrees carbon monoxide could 
be reduced. LVossibly the reaction was 
started by superficial oxidation of the 
aluminum, 

Charles Weiss referred to the aluminum 
carbides found at the bottom of the fur- 
naces in which aluminum is made. As 
a rule these carbides were entirely en- 
closed in a coating of alumina. 

Il. R. Ellis gave some further particu 
lars regarding the nitride produced, prob- 
ably by the action of nitrogen at a high 
temperature on the aluminum carbide. 
As crude aluminum carbide can be made 
by heating clay and carbon in the electric 
furnace, this method might be as eco- 
nemical a one for the fixation of at- 
mospheric nitrogen as the combination of 
calcium carbide and nitrogen to form 
cyanamide. 

Professor Iluntington suggested that 
perhaps the authors’ reaction was a triple 
ene, brought about by the presence of a 
gas carbon dioxide or carbon monoxide 
between two solids which would not react 
alone. ‘The gas, unlike the carbon, might 
be able to permeate the film of oxide sur- 
rounding the aluminum, getting at the 
actual metal, and so start the reaction. 

A note on “Technical Chemistry in 
Russia” was communicated by Professor 
N. Piltschikoff. The paper refers to cop- 
per-refining works at Moscow and St. Pe- 
tersburg and the Laschinsky electrolytic 
method of copper recovery from its ore 
which is used at Boleslav. ‘The special 
feature of the process is to prevent oxida- 
tion of iron at the anodes, and consequent 
waste of current, by coating these with 
lead. The Gorbov and Mitkievitch are 
furnace for the fixation of atmospheric 
nitrogen is about to be worked on a tech- 
nical scale. In this the current of air 
draws the are (the voltage across which 
is 600 to 1,500, direct or alternating) 
into a worm, in whose mouth is formed a 
“punch of fire” through which all the air 
has to pass. The products of combustion 
are subsequently cooled in the further 
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part of the worm. In an experimental 
fourteen-kilowatt furnace an output of 
fifty-six grammes nitric acid per kilowatt- 
hour has been attained. The furnace is 
stated to be simpler and more economical 
than the Birkeland-Eyde furnace. Other 
processes mentioned are the late Professor 
Kloboukoff’s method of electric 
which prevents fermentation in the bath, 
and Dr. Danilevsky’s 
ing copper on leather. The purification 
of water by ozone is being experimented 
with at St. Petersburg, and at 
Professor Sokotoff’ 
ical ozonizer is being tried. 
—_- =< 
FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


AND POWER COMPANY. 


tanning, 


process for deposit- 


Moscow 
s powerful and econom- 


PACIFIC LIGHT 

The annual report of the Pacific Light 
and Power Company, of Los Angeles, 
Cal., for the 
1907, shows gross earnings of $1,281,055 ; 
$531,816; net, $749,239. Sub- 
tracting interest of $336,097 leaves a sur- 
plus of $413,142, which compares with 
In the 
the surplus earnings, 


year ended December 31, 


expenses, 
$359,662 for the previous year. 


last 
amounting to 


four years 


$862,168, have been put 

back into the property for extensions and 

hetterments. 

PORTLAND RAILWAY, LIGHT AND POWER 
COMPANY. 

March Portland 


Light 


The 
Railway, 
Portland, Ore., 
the month of $336,152, an increase of 
$36,522 over the corresponding month of 
1907. The operating expenses were $173,- 
366, a decrease of $16,474. 


earnings of the 


and Power Company, 


show gross earnings for 


The net earn- 
ings were $162,786 for the month, an 
increase of $53,000. 


decided increase in the earnings for each 


There has been a 
month this year. 
UNITED RAILWAYS OF ST. LOUIS. 

The report of the United Railways of 
St. Louis (Mo.) for the month of April 
and four months ended April 30 shows 
as follows: April gross, $865,691; ex- 
penses, $570,663; net, $295,028; charges, 
$232,274; April surplus, $62,754, as com- 
pared with $70,992 for the same month of 
1907. Four months’ 
$3,327,451; 


gross amounted to 
expenses, $2,203,707; four 
months’ net, $1,123,744; charges, $932,- 
436; $191,308, 
comparing with $148,814 for the same 


four months’ surplus, 
period of last year, an increase of $42,- 


494. 
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CUMBERLAND TELEPHONE AND TELEGRAPH 
COMPANY, 

The Cumberland Telephone and Tele- 
graph Company reports as follows for the 
month of April and four months ending 
April 30: April $511,378; ex- 
$304,532; April net, $206,846; 
charges and taxes, $37,582; April sur- 
plus, $169,264, comparing with $151,772 
for April of last year. Four months’ 

$2,049,257 ; eens $1,197,210; 
months’ net, $852,047; charges and 

$151,527 months’ 
surplus of $700,520, which compares with 


gross, 


penses, 


@Toss, 
four 


taxes, eee ing a four 


$584,162 for the first four months of 
1907. 
AMERICAN TELEPHONE AND TELEGRAPIL 


COMPANY. 
The American Telephone and Tele- 
graph Company reports as follows for the 
month of April and the four months 
ended aie 30: Month of April—Divi- 
dends, $2,404,813 ; interest and other rev- 
$8064 13; real estate, $8,100; tele- 
traffic (net), $330,937; other 
sources, $92,130, the total earn- 
ings $3,642,424. The expenses amounted 
io $192,925, leaving net earnings of 
$3,449,999. Deducting interest, $648,- 
054, shows a surplus of $2,801,445, com- 
paring with a surplus for April of last 
year of $2,273,332, an increase of $528,- 
113. January 1 to April 30—Dividends, 
$5,808,380 ; and other revenue, 
$3,296,293 ; traffic (net), 
$1,374,902; real estate, $30,837; other 
sources, $245,410, making the total earn- 
ings $10,755,823. The expenses 
gated $719,112, leaving net earnings of 
$10,036,711. Deducting interest to the 
amount of $2,576,635 leaves a surplus of 
$7,460,076. Dividends paid _ totaled 
$3,050,560, which makes the net surplus 
$4,409,516, comparing with $3,465,480 
for the corresponding period of 1907: 


enue, 
phone 
making 


interest 
telephone 


aggre- 


INTERNATIONAL RAILWAY COMPANY. 

The report of the International Railway 
Company, of Buffalo, N. Y., for the 
quarter ended March 31, shows gross earn- 
ings of $1,157,628; expenses, $759,486 ; 
net, $398,142; charges, $332,412; surplus, 
$65,730. The surplus for the same period 
a year ago was $113,285. 


UTICA GAS AND ELECTRIC COMPANY. 

The report of the Utica (N. Y.) Gas 
and Electric C — for the year ended 
December 31, 1907, including the earn- 
ings of the Herkimer County Light and 
Power Company, shows total income of 


$767,105. The electric sales amounted to 
$476,797. The operating expenses for 


the electrical department were $200,663 
The net earnings for the electric depart- 
ment were $276,134. 
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New York City Traction In- 
vestigation Ended. 

The general investigation of the trac- 
tion companies of Greater New York by 
the Public 
mally ended on 


Service Commission was for- 
May 21, when William 
M. Ivins, the special counsel for the com- 
mission in the investigation, spread on 
the record the results of the work he and 
his assistants had been engaged in since 
the public sessions were temporarily dis- 
continued last November. 

The matters spread on the record 
the closing session included the minutes 
of the Interborough-Metropolitan Com- 
pany, the Interborough Rapid Transit 
Company, and the various companies en- 
tering into the old New York City Rail- 
way Company, and the Brooklyn Rapid 
‘Transit There also a 
special report on the Third Avenue Rail- 
road, map 
franchise routes, and a history of the old 
Metropolitan ‘Traction Company. 

The special report on the Third Avenue 
Railroad submitted by Mr. Ivins traces 
so far as possible the ee of the 


Company. was 


copies of leases, a showing 


in 1900, following dhe leet of the ‘ied 
by the Metropolitan. It is pointed out by 
Mr. Ivins that the purpose of the parties 
to the transaction at the time of provid- 
ing for the retirement or acquisition of 
the funded debt of the Third Avenue and 
its constituent companies has not been 
realized and that funded debt. re- 
mains the same now as at the time of the 
execution of the $50,000,000 mortgage. 


a> 
> 


Electricity from Peat. 

United States Consul-General Robert 
J. Wynne, of London, reports that before 
a committee of the British House of Com- 
mons interesting details were given of the 
scheme for establishing in Ireland a new 
electric supply generated by peat gas, the 
first of the kind in Great Britain. The 
Dublin and Central TJreland Electric 
Power Company is seeking powers to sup- 
ply electricity 
Dublin, Kildare, Queens and Kings, and 
have arranged to purchase 500 acres of 
peat bog in the district. Hitherto one of 
the chief objections to the use of peat for 
generating power is that it contains ninety 
per cent of moisture and is too expensive 
to dry. ‘The promoters propose to use a 
process, common in Germany, by which 
it is advantageous to retain fifty per cent 
of moisture in peat, thereby obtaining 


such 





to portions of counties 


by-products, such as sulphate of ammonia, 
which alone would pay the cost of the 
process. 
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Storage Reservoirs to Pre- 
vent Floods and Aid 
Navigation. 

A plan has been proposed to stop for- 
ever the costly spring floods at Pittsburg 
and other places along the rivers which 
drain the Appalachian Mountains. These 
annual devastations are so certain in their 
recurrence that they have come to be con- 
sidered almost inevitable. All the efforts 
of the government with dams, restraining 
walls and other engineering works have 
proved inadequate to control the streams 
when they have been swollen with the 
melting winter snows. On the other hand, 
ihe government projects have proved un- 
availing to maintain these same rivers at 
depth great enough to permit unham- 
nered navigation later on in the year, 
when the flood waters have spent them- 
-elves. This latter trouble possibly causes 
a greater financial loss to the South than 
the flood, but as it is not concentrated 
nto a brief spectacular outburst, less is 
heard of it through the newspapers. It 
was, indeed, the problem of navigation 

ihat gave rise to the present scheme. 

it is now proposed to go to the seat of 
the evil—to the headwaters of the rivers 

and apply there two remedies: First, 
ihe maintenance of a forest cover which 
will keep the ground porous so that it 
will not shed all the water from its sur- 
face at once, but will soak it up and re- 
lease it gradually; second, to establish 
storage reservoirs at strategic points 
which will retain surplus flow when it is 
not useful but only does damage by being 
allowed to run free, and will pay it out, 
little by little, later, when it is sorely 
needed. 

The Federal Government has _ spent 
$30,000,000 to improve navigation on the 
rivers which have their upland sources 
in the Southern Appalachians, and work 
already undertaken will cost at least 
$56,000,000 before it is finished. This 
does not include the Ohio proper, which 
is largely supplied with water from these 
sources, on which more than $6,000,000 
has been spent. Despite this outlay navi- 
gation is so precarious on many of these 
rivers, especially in the upper stretches, 
during several months every year that 
steamboat lines have to suspend opera- 
tions and many companies have aban- 
doned the field because with the light- 
draft vessels they are forced to use they 
can not compete with railroads, although 
steamboat transportation is normally 
much cheaper than railroad rates. The 
government has striven for a four-foot 
depth, or even, in some places, for a three- 
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foot stage, and been unable to maintain 
it throughout the year. 

Experts from the Geological Survey, 
with the storage-reservoir scheme in mind, 
last year made a careful study of the 
rivers which flow from both sides of this 
watershed, located reservoir sites, com- 
puted the amount of water they would 
hold, the heights of the necessary dams, 
and the periods during which the rivers 
could be maintained at various depths 
above their low-water levels during the 
dry seasons. ‘The results of this study 
are publishel under the title “The Rela- 
tion of the Southern Appalachian Mount- 
ains to Inland Water Navigation,” as Cir- 
cular 143 of the Forest Service, and can 
be obtained free by writing to the For- 
ester, at Washington. The initial cost of 
these reservoirs would be greater than the 
works under the present system, but the 
authors of the circular say that the stor- 
age reservoirs would give the relief, both 
in regard to navigation and to floods, 
which the present projects fail to supply, 
and they point out that the relief so 
gained would be permanent, whereas 
under the system now in operation there 
is a continuous expense in dredging the 
channels, which become clogged with sand 
and silt washed down by the spring floods, 
especially from the unforested areas 
around some of the rivers. 

In the long run the storage-reservoir 
method would be cheaper as well as more 
effective, for, as one of the sponsors of the 
plan says, it is better business to add to 
the tops of the rivers and get what you 
want than to keep digging out the bottoms 
in an attempt to get a river deep enough 
to float a boat in. 
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Receivers Authorized to Re- 
habilitate Metropolitan 
Lines. 

In an opinion written by Judge Ward 
the United States Cireuit Court of Ap- 
peals handed down a decision on May 20 
sustaining the order of the Circuit Court 
authorizing Adrian H. Joline and Doug- 





las Robinson, receivers of the New York 
City and Metropolitan Street Railway 
companies, to issue receivers’ certificates 
to the amount of $3,500,000 for a general 
rehabilitation of the surface lines under 
their control. The original order was 
granted several weeks ago by Judge La- 
combe, and was taken on appeal to the 
higher court by the Morton and Guaranty 
trust companies and other creditors who 
were opposed to the certificates being 
made a prior lien to the mortgages held 
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by the two trust companies and other 
claims on the property of the two lines. 

Judge Ward’s opinion says: “This is 
an appeal from the order of the Cireuit 
Court authorizing the issuance of receiv- 
ers’ certificates to the amount of $3,500,- 
000. The property in the custody of the 
court consists of a congeries of steel rail- 
ways owned by or leased to the defendant, 
the Metropolitan Street Railway Com- 
pany, and operated as its lessee by the de- 
fendant, the New York City Railway Com- 
pany, subject to various liens, particularly 
of $12,500,000 to the Guaranty Trust 
Company, as trustee, upon a part of the 
premises, and to a subsequent mortgage 
of March 21, 1902, upon the same prop- 
erty and other property to secure the pay- 
ment of outstanding bonds amounting to 
$16,604,000 to the Morton Trust Com- 
pany, as trustee. Under the lease the 
New York City Railway Company is 
bound to maintain the property, pay all 
taxes, charges, rents and other expenses, 
together with a dividend amounting to 
seven per cent on the capital stock of the 
defendant, the Metropolitan Street Rail- 
way Company. 

“September 24, 1907, Adrian H. Joline 
and Douglas Robinson were appointed 
receivers of the New York City Railway 
Company, and afterwards, on October 1, 
1907, receivers of the Metropolitan Street 
Railway Company. 

“We have no doubt of the prime im- 
portance of continuing the operation of 
the property as an entirety, and to that 
end of the necessity of raising funds by 
means of receivers’ certificates, and, as a 
necessary corollary, of giving the certifi- 
cates a lien prior to the claims of the 
general creditors of both companies and 
to the mortgagees above mentioned, in 
order to secure their marketability. 

“The justification of displacing liens is 
the preservation of the property upon 
which they exist, and when but one com- 
mon debtor is involved the preference af- 
fects only the lien creditors, because the 
debtor, owing all his debts alike, is indif- 
ferent to the order in which they are paid. 
When, however, as here, there is a lessee 
defendant and owner defendant, both of 
whom are insolvent, though it may be 
proper to displace for the common benefit 
liens upon both of the properties, still it 
is also proper to determine whether inter 
se the debt of the lessee should be im- 
posed upon the lessor or the liens on the 
lessor’s property be displaced for the ben- 
efit of strangers to the lien creditors, viz. : 


the lessee and its creditors.” 
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Small Transformers for Metallic- 
Filament Lamps. 
The use of small transformers in con- 


nection with low-potential metallic-fila- 
nent lamps seems to be making headway 
in Great Britain. A number of designs 
of transformers for this purpose have been 
described’ recently, and an interesting one 
is given here in some detail. This is 
known as an “adapter” transformer, the 
aim in its design being to make it light 
and compact. It is intended to be placed 
directly in the lamp socket, the lamp itself 
being placed in a second socket on the 
other end of the transformer. This calls 
for no change in the wiring of the room, 
and when the lamp is out of service there 
are no transformer losses, since the latter 
is placed beyond the key of the socket. 
The 


about one and seven-eighths inches, the 


diameter of these transformers. is 


total length five and one-half inches, and 


the weight is about one and one-half 


pounds. ‘This particular type is not an 
autotransformer, but a pure transformer 
primary and secondary 


with separate 


windings. It is constructed with a sin- 
ele core of high-grade iron strip on which 
are wound first the primary and then the 
secondary coils. The ends of the strip are 


then bent around to close the magnetic 


eireuit. A very high space factor is at- 
tained with this design, the rating of the 


It is 
intended to be used for one sixteen-ean- 


size mentioned being twenty watts. 


dle-power, twenty-five-volt lamp, or for 
two ten-candle-power lamps of the same 
potential. The transformer is, when de- 
sired, equipped with an intermediate tap 
enabling the voltage of the lamp to be 
varied from twenty-five to twenty, or to 
five, as desired, simply by twisting the 
Abstracted from Electrical 
Kngineering (London), May 7%. 


@ 


lamp soeket. 


A New Radiation Pyrometer. 

A new radiation pyrometer, based upon 
the Stefan-Boltzmann law, is 
described here by C. B. Thwing. This 
law states that the radiation from a black 


radiation 


hody is proportional to the fourth power 
of the absolute temperature, and as many 
hodies depart but slightly from this law 
and the radiation from an enclosed space 
it, the utilization 


is in accordance with 


of the law is justified. The instrument 
consists of a thermo-couple enclosed with- 
in a blackened tube, the end of which is 
furnished with a conical mirror for con- 
If the lumi- 


nous surface, the temperature of which 


centrating the radiations. 


is desired, be larger than the solid angle 
subtended by the conical mirror, the radi- 
ation received by the instrument will be 
independent of the distance of the latter 
from the radiating surface. This is a 
convenient characteristic, since it makes 
setting up easy and eliminates errors from 
The 


receiving tube of the instrument is about 


inaccurate distance measurements. 
seventy centimetres long and two and one- 
half centimetres in diameter in the port- 
able form; in the stationary type the tube 
somewhat shorter and is 


is. made pro- 


tected hy a water jacket. In many eases 
it is found desirable to insert a tube of 
fire-clay into the opening of the furnace 
far enough to take the temperature of the 
surrounding gases without permitting the 
The 


indicating instrument for the pyrometer 


ingress of eold air to the furnace. 


is a I Arsonval galvanometer with a spe- 
cial temperature regulation arrangement. 
The usual high-resistance compensation 
is omitted, but by an arrangement of a 
lever pressed against the magnet by means 
of an aluminum post and a rod of dif- 
ferent metal, the air-gap of the magnet 
is varied with the temperature, thus cor- 
recting for temperature changes. Several 
types of galvanometer are used for the 
instrument, these being of the portable, 
fixed or recording patterns.—A bstracted 
from the Journal of the Franklin Tnsti- 
tule (Philadelphia), May. 
@ 
Electric Cranes for Dock and Harbor 
Work. 

With the opening of the new docks at 
Hamburg, Germany, a large number of 
electric cranes have been put into service. 
These are all of German manufacture, and 
the installation is the largest of its kind 
in the world. These cranes are of several 
types, there being 134 of one type alone 
at the Kuhwaeder dock, designed for a 
normal load of three tons, but tested for 

The dis- 


and the 


three and three-quarters tons. 


tance between the quay wall 


centre of the lifting rope is nine and one- 


half yards, and from the centre of the 
crane to the centre of the rope, twelve 
yards. The distance between the centres 
of the rails on which the crane travels is 
fifteen yards, the maximum lifting height, 
twenty-six yards, the radius of lifting, 
ten feet. Records of the operation of 
these cranes show that with a load of one 
ton, forty complete cycles are easily made, 
fifty are possible in operation, and under 
the best conditions sixty may be attained. 
The lifting speed of a three-ton load is 
fifty-two yards a minute. The, cranes are 
equipped with series motors with a work- 
ing range between ten and forty horse- 
power, the efficiency of the motor being 
a maximum at twenty horse-power. In 
addition to this particular installation 
there are fifty-four half portable cranes 
at Hamburg with a capacity of two and 
one-half tons, and tested at three and one- 
half tons. The lifting radius is thirteen 
vards, and the hoisting speed at full load 
The daily 


and monthly records of these cranes show 


is fifty-six yards a minute. 


that an average output of one kilowatt 
corresponds to the loading of six tons 
twelve hundredweight. The average load 
on the power station is 3.8 kilowatts per 
crane when twenty eranes are at work, 
and 2.2 kilowatts when seventy cranes are 
When these 
cranes were first put in operation it was 
found that the actual consumption in 
watt-hours per cycle at full load, two and 
one-half tons, 219; after 
months’ operation this dropped to 190, the 
saving being due to the better efliciency ob- 
tained after the apparatus had been run 
for a time. There are also several large 
eranes with lifting capacities of fifty tons 
at Hamburg, some of which have a length 


at work simultaneously. 


was several 


of 110 feet and a working radius of sixty- 
four feet.—Abstracled from the Electrical 
Review (London), May 8. 
@ 

The Mechanical Equivalent of Light. 

In this article dealing with the lumi- 
nous efficiency of the mechanical equiva- 
lent of light, Dr. C. V. Drysdale discusses 
what is meant by the mechanical equiva- 
lent of light. A luminous source may be 
said to have two efficiencies, one giving 
the ratio of the amount of energy radiated 
as light to the total amount of energy set 
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free in the source. Under certain condi- 
tions part of the latter energy will be 
carried away by convection or otherwise, 
sv that it may not be entirely fair to 
charge this loss against the source when 
determining its radiating efficiency. In 
other words, a second efficiency, that of 
radiation, may be deduced, which is the 
ratio between the energy radiated as light 
and the total radiation. Such a defini- 
tion is, however, somewhat misleading, 
because those radiations in the yellow of 
the spectrum are very much more effect- 
ive in producing the sensation of light, 
and it is easily possible to conceive of two 
<ources which would be equally efficient 
according to the two equations just given, 
hut which would be very different as pro- 
ducers of light, because one of them might 
be a powerful radiator of yellow light 
while the other gave out only red light. 
‘lo obviate this difficulty, C. Fery and C. 
(iuilleaume have made propositions which 
ire equivalent in meaning. Instead of 
taking the total power of the source be- 
iween the spectral limits, it is proposed 
io substituté the amount of power required 
io produce the same luminous effect as 
ihe souree in a light of a definite charac- 
ier, and this is light in the yellow-green, 
corresponding to the wave-length .51,, 
which appears to be the light which gives 
the maximum visible effect for a given 
amount of power. Unless, therefore, the 
svurce emits this kind of light, there will 
be an amount of than that 
which it sends off in visible radiations, 


power less 
which will give the same luminous  in- 
iensity in the form of yellow-green light, 
and when this quantity is substituted for 
the other in the equation expressing the 
elliciency of the source, the expression 
is called by the author the “reduced” 
luminous efficiency, since it is reduced to 
light of a standard color. This method 
is not free from criticism, but it seems 
tu be more definite in meaning than any 
other expression. ‘This leads to a simple 
and definite method of determining lumi- 
nous efficiencies. Instead of finding out 
the amount of power contained in the 
light to be tested, all that is necessary is 
to find the amount of power required to 
give the same intensity in yellow-green 
light. This means that if it is possible 
to determine onee for all the amount of 
power to give one mean spherical candle- 
power of yellow-green light, it will be 
necessary to find only the power in watts 
per candle for the source to be tested by 
ordinary photometric methods. The total 
luminous efficiency of the source will then 
be obtained by dividing the power in watts 
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per candle for the yellow-green by the 
power in watts per candle for the source. 
This quantity, the power per mean spher- 
ical candle-power of some standard light, 
is what may be called the mechanical 
equivalent of light. Tlitherto this term 
has been applied to the power required to 
produce a mean spherical candle of white 
light, but this is very indefinite, so that 
it seems better to restrict the term to the 
power required to produce a mean spher- 
ical candle-power of monochromatic light 
of maximum — luminosity.—.1bstracled 
from the Illuminating Engineer (Lon- 


don), May. 
3 


Unusual Burnouts of Underground 
Cables. 

A description is given here of three wn 
usual burnouts occurring on the under- 
ground system of the Chicago Edison 
Company. In all three of these cases loca- 
tion of the trouble was rendered impossi- 
Lle by electrical methods, as all of the con- 
ductors of the cables involved were cither 
entirely burned in two, or were grounded, 
leaving no good conductor for a loop test. 
The first of these burnouts is the only one 
in which the original cause of the trouble 
is definitely known. In this case a coil 
of fifty feet of No. 6 wire was accident- 
ally connected to one phase of the high- 
tension bus and the ground bus, short- 
circuiting this phase. The test wire was 
completely volatilized, but did little other 
local] damage, but a test made later showed 
that all three conductors of the cable were 
After some difficulty the fault 
was located and the cable was withdrawn, 


grounded. 


when if was found that the burnout was 
about fifty feet from one of the manholes. 
There were several places along the cable 
where the are established by the short eir- 
had 


hurned holes entirely through the lead. 


cuit traveled along the duet and 
Similar holes were found up to a distance 
of about twenty feet from the ends of the 
cable. An examination of the cable made 
it evident that a large amount of energy 
had been set free during the trouble. For 
this reason it was decided to examine the 
conduits to see whether they had suffered 
any damage. It was found that the duct 
the cable had been fused, a 


pierced entirely through one 


containing 
hole being 
corner, and two adjoining ducts had been 
punctured by the are, in each case the 
enclosing cable being considerably dam- 
A third duct was also pierced, but 
From the char- 


aged, 
the cable was uninjured. 
acteristics of the machines connected with 
this cable, it appears that about twenty- 
fuur kilowatt-hours were expended during 
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the short circuit, and as the trouble lasted 
about four minutes, the power taken was 
about 24,000 kilowatts. The second burn- 
out involved a 500-volt as well as a 9,000- 
volt 
known, but the trouble became evident by 
A pre- 
liminary test showed that all three con- 
of two 9,060-volt 


grounded, and, also, that these cables were 


cable. The cause for this is not 


the opening of a cireuit-breaker. 


ductors cables were 


apparently crossed with a 500-volt circuit. 


As both cables involved 


were long, it 
seemed inadvisable to lecate the fourth 
by the “cut-and-dry” method. Other 


methods failed to do so, and an inspection 
of the 
trouble. 


routes showed no evidences of 
The following day it was re- 
ported that a manhole cover on one line 
had blown up, and upon examining the 
full of 


water, which was flowing in through one 


manhole it was discovered to be 


duct. In attempting to draw the cable 
out of this duet, a short piece pulled off, 
and a similar result followed when it was 
endeavored to abstract. it 
end of the duet. 
fore, opened, and it was found that a 


from the far 
The conduit was, there 
water pipe had broken above the line. 
Examination of the injured eables showed 
that they were ina number of pieces, and 
the duct had been filled with soot, due to 
vaporization of the resinous compounds in 
the 


These ducts were found to contain a sub- 


the insulation of burning cables. 
stance resembling sealing-wax, in which 
were occasionally found pieces of con 
crete. The bottom of the duet containing 
the damaged cable was melted out, and 
it was necessary not only to put in a new 
cable, but to relay the injured ducts. The 
third breakdown was made known by the 
opening of an automatic switch violently, 
was thrown out 


so that considerable oil 


of the case. A few minutes later a switel 
on another line opened, and shortly after 
same duct line 


two more cables on the 


broke down under test. The trouble was 
located in the east side of the Quarry 
street tunnel. On pumping out the water 
it was found that one cable was burned 
completely in two, while several of the 
others were badly injured. This hap- 
pened while the cables were under thirty- 
five feet of water, a condition which had 
prevailed for two days. It was thought 
that the water must have found its way 
in through a minute opening in the lead 
sheathing and gradually penetrated the 
When this started, the 
trouble spread to the other cables.—Ab- 
slracted from the Journal of the Western 


Suciely of Engineers (Chicago), April. 


paper insulation. 
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Mercury-Rectifier Battery- 
Charging Outfits. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., has 
recently introduced a number of improve- 
ments in the manufacture of 
Hewitt 


Cooper 


mercury rectifiers, providing a 
means of converting alternating current 
into direct current without the use of any 
The 


rectifier outfits used for 


moving machinery, illustrations 
herewith are of 
battery charging. These battery-charging 
outfits have an extremely high efficiency at 
hoth full and light loads. The largest 
sizes require but a very small floor space, 
and the smaller outfits are adapted for 


mounting on the wall. The rectifier bulbs 





and the two lower of mercury. The air is 
the bulb and 
terminals are provided for connecting the 
The graphite 
electrodes are positive, the main mercury 


exhausted from suitable 


electrodes in the circuit. 
electrode negative, and the other mercury 
electrode is a supplementary or starting 
electrode. The bulb is mounted so that 
it can be oscillated or slightly shaken, 
which is necessary to start it into opera- 
tion. The alternating-current supply cir- 
cuit is connected to the two positive elec- 
trodes, and these electrodes pass current 
in one direction only, and oppose all cur- 
rent flowing in the opposite direction. 


The essential apparatus of the type D 
outfit 


consists of an autotransformer, a 



































FRONT, SIDE,AND REAR Views oF TyPpE D Mercury RECTIFIER, BATTERY- 
CHARGING OUTFIT. 


are placed so as to be entirely protected 
from mechanical injury, and when worn 
out may be very readily replaced with new 
The normal operating life of the 
bulbs is 600 hours, but this life is often 


ones. 


greatly exceeded. 

The rectifier outfits illustrated are of 
The type D outfits are de- 
signed for charging batteries of from ten 


two types. 


to forty-four cells, and have a maximum 
capacity of thirty amperes. The type E 
outfits are for charging ignition batteries 
of from two to ten cells, and are made in 
both five and ten-ampere capacities. 

The rectifier bulb consists of a closed 
glass vessel provided with four electrodes, 
the two upper electrodes being of graphite, 


two-pole alternating-current knife switch, 
a starting switch, a shunt, and a starting 
resistance mounted in one case; a regu- 
lating reactance, rectifier, bulb, ammeter, 
voltmeter 
breaker. The panel is thirty-six by sixteen 


and direct-current — circuit- 
inches, its top reaching sixty-six inches 
The face of the panel 
need not extend more than twenty-four 
which it 
The panel is made of slate with 


above the floor. 


inches from the wall against 
stands. 
black marine finish, and is supported on 
a standard pipe frame. The autotrans- 
former is mounted on the floor directly 
under the panel, and all the other appa- 
ratus is mounted upon the panel. The 
bulb is mounted on the back of the panel 


and is supported in a metal ring having a 
stem which projects through the panel, to 
which a hand wheel is connected for tilt- 
ing the bulb. One size of bulb only is re- 


quired for any capacity up to thirty am- 




















Tyee E Rectririer BuLB—CAPACITIES, FIVE 


AND TEN AMPERES. 


peres direct current, and this bulb may be 
used on any usual commercial alternating- 
Metal 
mercury electrodes serve to protect them 


eurrent circuit. caps on the 

















Front View OF Tyre E RECTIFIER PANEL 


from mechanical injury, and the location 
of the bulb on the back of the panel makes 
accidental breakage a remote possibility. 
The positive electrode terminals of the 
bulb are connected to the autotransformer, 

















May 30, 1908 


and the lead from the negative electrode 
of the bulb is connected to the positive 
pole of the battery to be charged. 


The regulating reactance is contained in 
a cast-iron case, which is mounted on the 














Sipe View or Type E Recrirter PANEL. 
k of the panel. It is connected in 
ries with the alternating-current supply, 

nd several taps are connected to the dial 


tacts on the face of the panel. This 




















CooPER 


Hewitt Mercury REctTiFieR BULB, 


Capacity, THrrRTy AMPERES. 


regulator, by means of the eight-point dial 
switch, provides for fine gradations of 
voltage. 

The autotransformer is designed for 
sixty-evele circuits, and is wound for the 
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proper supply and battery voltages. It 
is provided with a number of taps which 
are connected to the dial on top of its 
case, and by means of this dial switch 
considerable variation in voltage may be 
obtained. The autotransformer dial switch 
provides for large variations in voltage, 
while the regulator on the panel takes 
care of the smaller variations, 

These rectifiers are designed primarily 
to operate on sixty-cycle current, but they 
can also be designed to operate on any 
commercial frequency between twenty-five 
and 133 The 


power-factor of the rectifier at present, 


cycles evcles. average 
when operated under proper conditions, is 
approximately ninety per cent. 

The type E  ignition-battery charging 
outfit comprises a small self-contained 
the 


wound for sixty-cvcle, 110-volt alternating 


rectifier set, standard sets being 
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bulb, autotransformer and resistances are 
mounted back of the panel within the 
frame, so that they are well protected 
from mechanical injury. The five-ampere 


tvpe Eset oceupies a wall space of 
thirteen and three-quarters inches by six- 
teen and five-cighths inches, and the front 
of the panel projects ten and_thirteen- 
The ten- 


ampere panel requires a space of fourteen 


sixteenths inches from the wall. 


and three-eighihs inches by nineteen 
inches, and projects twelve and_five-six- 
teenths inches from the wall. Meters are 


not provided with the type E outfit. 
a 
A New Line of Direct-Current 
Portabie Instruments. 
A new line of direct-current portable 
instruments, known as type DP, has been 
placed on the market by the General Elee- 





Tyre DP 150-AMPERE MILLIVOLTMETER WITH SHUNT. 


Where this current is not ob- 
tainable they can be supplied with special 


220-volt 


current. 


autotransformers wound — for 


alternating current. The apparatus con- 
tained on both sizes of type E panels 
differs only in capacity, and the essential 
parts consist of the rectifier, bulb, auto- 
transformer, starting and shunt resist- 
ances, and regulating reactance. 

The and 
handle on the face of the panel perform 


starting switch operating 
the same functions as the similar appa- 
ratus on the type D panels, and a fuse is 
The 


double-throw switch and dial switch both 


provided for overload protection. 
provide for voltage regulation. 
The type E outfit is supported on an 
iron frame with four projecting legs 
which terminate in feet bolted to the wall. 


The panel is bolted to this frame, and the 


tric Company, Schenectady, N. Y. This 
type of instrument has been designed 


especially for laboratory and general test- 
ing purposes and includes a complete line 
milammeters 


of ammeters, voltmeters, 


and millivoltmeters with the necessary 
portable shunts. 
These instruments are constructed on 


the well-known D’Arsonval principle, the 
coil of wire carrying the current to be 
measured, or a shunted portion of it, be- 
ing wound on a rectangular frame mount- 
rt’ e 
his 


free to move in the annular space between 


ed on jeweled bearings. frame is 
a soft iron core and pole-pieces of a pow- 
erful permanent magnet. 

The case enclosing the mechanism of 
the instrument is of drawn steel with a 
cast-iron cover, thus thoroughly protect- 
ing the instrument from the influence of 
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stray fields. The magnets used are of 
the highest grade of magnet steel obtain- 
able and their permanency is assured by 
improved processes of aging and harden- 
ing. Ifigh torque is secured through effi- 
cient design. 

The 


their entire range and are very legible. 


scales are uniform throughout 
To eliminate errors due to parallax, the 
instruments are equipped with flat point- 
ers viewed on edge and a mirror is placed 
under the scale. 

Ammeters are made self-contained in 
capacities up to and including thirty am- 
2.000 


seale 


peres. For higher ranges, up to 


amperes, a  millivoltmeter with 
marked directly in amperes is used with 
a portable shunt. These shunts are de- 
signed to give a uniform drop of 200 
millivolts at full load rating, and are, 
therefore, interchangeable. The millivolt- 
meters used with these shunts are also 
interchangeable. 

The portable shunts are mounted on a 
base of aluminum alloy and are protected 
This 


vives a very light and durable construe- 


by a perforated sheet metal casing. 


They are furnished with a leather 
If de- 


fur- 


tion, 
handle to facilitate transportation. 
sired, two or three shunts can be 
nished, combined in one case. 


When an 


class of work which does not require eXx- 


mistrument is desired for a 
treme precision, a DP imillivoltmeter can 
be furnished for use in connection with 
<witchboard shunts, the instrument giving 
full scale deflection when subjected to a 
sixty-inillivoit drop in potential, or a tap 
may be brought out at sixty millivolts on 
the standard 200-millivolt voltmeter, en- 
abling it to be used with botlr portable 
and switchboard shunts. 

Where it is desirable to use one instru- 
ment to cover a wide range of current, a 
millivoltmeter can be furnished for use 
with any combination of single, double 
or triple-rated The standard 
capacities of the portable shunts have been 


shunts. 


so selected that, regardless of which capae- 
ities are chosen, the scale readings may 
be quickly determined. 

Volimeters of the DP type are fur- 
nished self-contained in capacities up to 
Double-scale in- 
For 


and including 750 volts. 
struments can be supplied if desired. 
measuring very low voltages and currents 
DP instruments can be furnished with the 


scales marked in millivolts and milam- 


peres. 

As shown in the illustration, this type 
of portable meter is neat in appearance. 
The carrying case is of mahogany and all 
metal parts have oxide finish with nickel 
trimmings, 
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Electric Heat Applied to 
Stereotyping. 

A striking example of the advantages of 
electric heating over steam or gas heating 
is afforded by the Hadaway electrically 
> matrix drier. The 
stereotyping process in every newspaper 


heated stereotypers 


office is one in which the time element is 
of the greatest importance. Every min- 
ute counts, and much experimenting at 
great expense has been undertaken for the 
With the 


other methods developed to the utmost, 


sake of reducing the time. 


the electric method shows a saving in time 
of from fifty per cent to sixty per cent. 
In addition to the saving in time the 
Ifadaway matrix drier presents a number 
of advantages over the older types. The 
bed which contains the heating element 
is solid and has no tendency to give like 
the cored bed required by other methods. 
The liability of the bed to explode from 




















ELECTRICALLY HEATED STEREOTYPERS’ MATRIX 
DRiERS. 


excessive pressure is entirely eliminated. 
Electric heat can be more closely regu- 
lated and is absolutely reliable. 

The heating clement consists of a steel 
resistance grid, embedded and hermet- 
ically sealed in fireproof insulation in a 
heavy bed plate, immediately below its 
upper surface. As the result of this con- 
struction the surface of the bed plate at- 
tains a very high temperature and_ the 
solid metal below serves as a thermal stor- 
age reservoir. The cold form draws the 
heat very rapidly from this surface, so 
that the type is very quickly brought to 
the temperature required, to thoroughly 
dry out the matrix. 

The grid is practically indestructible. 
The fireproof insulation does not deterio- 
rate when continually subjected to high 
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temperatures. It has a high dielectric 
strength and good heat-transmitting qual. 
ities. 

This device is manufactured by the 
Westinghouse Electric and Manufactur- 
ing Company. 

Bonus for Allis-Chalmers 

Company. 

A bonus of about $100,000 will be 

awarded the Allis-Chalmers Company hy 





the Sanitary District of Chicago on a con 
tract for two screw pumping engines in 
stalled in the Thirty-ninth street pumpiny 
station, with four centrifugal 
pumping units built and installed ther 
by the same company, represent an agere- 
gate maximum capacity of 2,160,000,000 


which, 


gallons of water and sewage every twent) 
four hours. 

The official test shows a duty of 145, 
000,000 foot-pounds, while the contract 
calls for 95,000,000 foot-pounds. A bonus 
of $1,000 was offered for every million 
foot-pounds in excess of the contract fig 
ure, that sum representing only a smal! 
proportion of the saving in operating ex 
penses to be effected by every million foot- 
pounds increase in the engines’ efficiency 

The test was run under the direction o| 
Henry A. Allen, representing the Sani 
tary District; Louis BE. Strothman, of the 
Allis-Chalmers Company, and W. i. Jen 
nings. ‘Twenty observers checked up the 
work for the Sanitary District and six 
tcen others for the contractor. 


a 
A 


Last Year’s Turbine Business. 

Retrospective of the development dur 
ing the past year of the steam turbine, the 
accompanying the 
Westinghouse Machine Company are in 
teresting as tending to controvert the gen 


> 





figures reported by 


eral impression that the turbine busines- 
suffered heavily during the year. Al 
though one month’s business in 1906 stil! 
holds the record at 62,100 kilowatts, the 
year 1907 was marked by an average de 
mand quite as large. As late as July, 
orders for 34,750 kilowatts were taken 
during that month, as compared with 
25,750 for July, 1906. For the first nine 
months of each year the demand for tur 
bines was as follows: 1907, 158,550 kilo- 
watts, and for 1906, 152,400 kilowatts: 
or, taking the middle six months of the 
year, from April to September, inclusive, 
thus excluding the usual midwinter activ- 
ity, as well as the late depression, the 
average per month is as follows: 1907, 
15,833 kilowatts; 1906, 14,365 kilowatts. 
Thus it is apparent that up to the period 
immediately preceding the depression of 
October the demand for turbine equip 
ment shows a steady increase. 
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The “Cartridge” Jump Spark- 
Coil. 

The “cartridge” jump spark-coil is the 
name of a new ignition coil which has 
hoon put on the market by the Chicago 
Coil Company, 45-47 Jackson Boulevard, 
Chicago, Hl. The name seems very ap- 
propriate, since the coil is so constructed 
‘at any of its principal parts may be 
vplaced in a few seconds’ time. 

This appears to be a desirable feature 

om the standpoint of repairing. Few 

il users have not at some time or other 

id oceasion to attempt the repairing of 





’ 


COMPLETE. 


Spark-Coin 


CARTRIDGE” JUMP 


spark-coil, usually with sad results. 
Nhe matter of breaking and remaking 
connections with these parts is usually 
difficult with those who would make their 
wn coil repairs. 

In order to get to the parts, such as 
ithe secondary and condenser (which have 
wen a source of mystery to many coil 
users), all that is required with the new 
coil is the removal of four screws from 
This allows 


he vibrator end of the box. 





sn ee Ne Seats esc 
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* CARTRIDGE” Cot DISASSEMBLED. 


the primary winding core and vibrator to 
come off as a unit with the end of the 
box. 

When this is done the secondary wind- 
ing, or cartridge, and the condenser cart- 
ridge may be removed from the box alto- 
vether or separately and new ones slipped 
in or the old ones tested ‘or repaired with 
far less trouble or expense than heretofore 
when a coil was usually discarded rather 
than try repairing. 

The cartridges for these coils are vac- 
tum treated while being boiled out in 
wax, so that all air gases or moisture is 
removed and a high quality of insulating 
compound takes the place, hermetically 
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sealing the coils and the condensers in 
their respective receptacles. 

The coil windings are made of black 
enameled wire, which is used exclusively 
in place.of cotton or silk insulated wire. 

The Chicago Coil Company produces 
enameled wire and is furnishing it to 
buyers of magnet wire. 

The cartridge coil has a very effective 
contact. adjuster, which gives an adjust- 
ment that can not change of its own ac- 
cord, but which requires no tools to change 
when desired. 


ss 
o 





THE HALLBERG AUTOMATIC ELEC- 
TRIC ECONOMIZER. 


BY J. I. ITALLBERG. 


When the are lamp was first applied 
fo stereopticon, projecting, moving-pic- 
ture lanterns and theatrical spot lights, no 
particular attention was paid to the effi- 
ciency and control of the lamp. A simple 
hand-feed lamp of the focusing type with 
one carbon above the other was adopted 
Are 


lamps for moving-picture machines must 


and is still considered the standard. 


necessarily be of the open-are type in order 
that the are may be short and the craters 


A lamp 


as large and bright as possible. 


of this sort requires large amperage and 


low are voltage. The standard adopted 
for direct current varies between twenty 
and forty amperes with forty-two volts 
at the are. With alternating current it 
is necessary to use from thirty to sixty 
amperes with thirty-two to thirty-eight 
volts at the are. 

As all standard lighting circuits oper- 
ate at 100 to 125 or 200 to 250 volts, it 
is evident that some means must be in- 
troduced to lower the voltage to that re- 
quired by the are. 

The writer has designed and manufac- 
tured a current-savine device for alter- 
nating - current moving - picture lamps, 
spot lights, searchlights, photo-engraving 
lamps, ete., to meet the demands of the 
central station and the consumer. This 
device is known to the moving-picture 
trade as the “Hallberg Automatic Electric 
Economizer.” 

The “Economizer” has two separate 
windings—one primary and one second- 
ary. The primary may be wound for any 


voltage from 100 to 480, and for any 
standard frequency. It is made in sev- 


eral sizes, depending upon the style of 
lamp it is to control. The standard capac- 
ity for moving-picture lamps is two and 
one-half kilowatts, with adjustments per- 
mitting forty to fifty-ampere, constant 
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current, at the are. The following are 
the more important points in favor of 
the “Keonomizer” : 

It operates with about eighty per cent 
power-factor on all voltages. It reduces 
the demand on the electric company’s 
is im- 
If the are is 
short-circuited by overfeeding the lamp, 


service to the lowest amount. If 
possible to blow a fuse. 


the primary current does not inerease 
more than fifteen to twenty per cent, and 
the “Economizer” is designed and built 
to stand a dead short-circuit for an in- 
The 


a ree : : ; 
Keonomizer operates without vibration, 


definite period without overheating. 
noise or heat. 
The two-and-one-half-kilowatt “Econo- 


9? 


mizer” weighs about 100 pounds, and is 
put in a fireproof highly finished perfo- 


rated brass case. The “Economizer” may 





he: eas 
ets econo? 
THE HaLtiserc Economizer 


be mounted in any position on floor, ceil- 
ing or wall. 

When the are is under the control of the 
“Keonomizer” it can not flame, and the 
carbon separation may be much less than 
This is 


of practical advaniage, as if permits the 


with other styles of controller. 


craters of both carbon points to be fo- 
cused, removing the bad effects of the 
violet are rays, and the intensity of the 
light from the craters is increased. 

The apparatus is said to save sixty-five 
per cent on 110-volt, eighty-three per cent 
on 220-volt and over ninety per cent on 
140-volt 


compared with the rheostat. 


alternating-current circuits as 
The simplicity, the economy, the relia- 
hility and the all-around satisfactory oper- 


ation of the “Economizer” have been fully 
realized and demonstrated by a large num- 
ber of installations during the past six 
months, and the “Economizer” has been 
approved by the New York Board of Fire 
Underwriters the 
Water Supply, Gas and Electricity of 


and Department of 
New York city for use in connection with 
moving-picture are lamps in Greater New 
York. 
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DOMESTIC AND EXPORT. 


MEXICAN ELECTRIC ROAD—A company has been formed in 
Ciudad Porfirio Diaz, Mexico, for the purpose of building a street-car 
line over the principal streets of that city, and an effort is being 
made to secure a concession permitting the line to cross the bridge 
over the Rio Grande River and operate in Eagle Pass, Tex. 


UNION ELECTRIC LIGHT AND POWER—A deed of trust by 
the Union Electric Light and Power Company, of New York, and 
Breckenridge Jones, of St. Louis, trustee for the bondholders, has 
filed in the office of the recorder of deeds at St. Louis, Mo. 
It conveys all property now owned or that may hereafter be ac- 
quired, to secure $50,000,000 twenty-flve-vear five per cent gold 
bonds dated May 1, 1908. The mortgage is to secure the bond is- 
sue sold a few weeks ago. 


been 


PROPOSED ELECTRIC ROAD FOR MONTANA—Articles of in- 
corporation have been filed with the secretary of the state by the 
Stillwater Power and Railway Company. The capital stock is 
$3,000,000, and the incorporators are Helena and Butte men. They 
are: Willard Bennett, of Helena; George H. Savage, E. E. Congdon 
and W. E. Dufresne, of Butte. According to the purposes of the cor- 
poration set forth in its articles of incorporation, the company is 
organized to develop the water powers on the Stillwater River and 
also to build an electric railread from Billings, Columbus and other 
points in Cooke City, Mont. 


NEW MICHIGAN HYDROELECTRIC DEVELOPMENT—The 
directors of the Menominee & Marinette Light and Traction Com- 
pany have voted to close the option held upon the Holmes interest 
in the Menominee River Grand Rapids water power, two miles west 
of Ingalls and Wallace, Mich. The preliminary work will be com- 
pleted in June and actual work started on the dam and power-house. 
Over 200 men will be employed. The minimum power to be gener- 
The dam will be 500 feet in length. 
Current will be transmitted eight miles to Menominee and Marinette. 
The capital of the company has been increased to $1,000,000 and a 
new stock issue of $440,000 subscribed by local investors. 


ated will be 4,500 horse-power. 


CHICAGO TROLLEY LINES CONSOLIDATED—Consolidation 
of the Calumet Electric and the South Chicago City Railway com- 
panies has been accomplished, both corporations being absorbed 
by the Calumet & Chicago Railway Company. The consolidation 
provides for $5,000,000 of stock and $5,000,000 of general mortgage 
five per cent bonds. Ira M. Cobe, who has been president and re- 
ceiver for the Calumet Electric, expects the consolidation of the 
property to result in an economy of about $100,000 in operating ex- 
penses. The following officers have been elected: President, Ira M. 
Cobe; vice-president, D. M. Cummings; secretary and treasurer, 
O. S. Gaither. The directors are: Ira M. Cobe, D. M. Cummings, 
O. S. Gaither, C. B. Hart, P. B. Forgan and L. A. Busby. 


OKLAHOMA INTERURBAN ROAD—It is announced that an 
interurban line, capitalized at $1,500,000, will be in operation be- 
tween El Reno and Shawnee, touching Oklahoma City and tapping 
a rich intermediate territory, by November 15. The Oklahoma. 
El Reno & Shawnee Rapid Transit Railway Company has been incor- 
porated in Guthrie for this purpose. The incorporators are: Charles 
A. Huber, president; J. A. Niblo, W. M. Sawyer and S. L. Niblo, of 
Oklahoma City; Charles E. Davis, of Lugert. The line will cost 
$20,000 a mile. The right of way will be secured within the next 
thirty days and work will be begun by August 1. The first survey- 
ing will be done as soon as the right of way is secured. W. M. 
Sawyer, the originator of the idea, said: “It is the intention of the 
company to build up to Oklahoma City from El Reno, use the tracks 
of the local street railway companies, or else give transfers to the 
passengers. In case an agreement with the local companies can not 


be reached, other plans will be made.” 


ROCHESTER-CORNING-ELMIRA TRACTION COMPANY—The 
Public Service Commission of the Second District, state of New 
York, has granted permission to the Rochester-Corning-Elmira Trac 
tion Company to issue bonds to the amount of $4,210,000 and capital 
stock to the amount of $3,880,000. The company had, before the 
commission came into existence, issued $120,000 capital stock, mak- 
ing the total amount of capital stock contemplated $4,000,000. The 
company applied for permission to issue bonds to the amount o! 
$8,000,000. The commission consents to the bonds being put oi 
the market at eighty-five, but prohibits sale at any less price. To 
the end that the issue of stock and bonds which it has authorized 
may be applied in good faith to the construction of the road 
proposed by the company, the commission has ordered that no 
bonds shall be issued or sold until the sworn report of the terms 
of the sale of the capital stock, as required, is made. The bonds 
can be issued only upon the order of the commission in each in- 
stance. Before granting the application of the company the com 
mission made a careful estimate of the cost of the proposed road. 
adding to its total estimate of the cost of the road five per cent 
for unforeseen contingencies, and an additional three per cent to 
cover the cost of legal expenses, marketing of securities and othe 
incidental expenses. 


NEW PUBLICATIONS. 

THE BUREAU OF MANUFACTURES OF THE DEPARTMENT 
OF COMMERCE AND LABOR, Washington, “D. C., has issued 
a monograph entitled “Winning Foreign Markets.” This con- 
tains a compilation of the consular reports on this topic which have 
been made to the bureau from various government representatives 
abroad. 


ENGINEER'S REPORT, HAMILTON, CANADA—The annual re- 
port of City Engineer E. G. Barrow, of Hamilton, Ontario, has been 
made public. This contains a detailed account of the work of the 
engineer’s office during the year 1907 and deals with the improve 
ments of the water system, inspection of buildings, and construction 
work, testing and repairs of meters, care of streets and roads, and 
sewer construction. 


ANNUAL REPORT OF THE WIRE DEPARTMENT OF THE 
CITY OF BOSTON—The annual report of the Wire Department of 
the city of Boston, Mass., for the year 1907 has been published by 
James E. Cole, acting commissioner of wires. Mr. Cole reports that 
there are only a few poles now standing in the prescribed district, 
the reason for this being that the companies interested have been 
unable to get grants from the board of aldermen for locations on 
side streets which would provide for their service to the public. The 
joint use of overhead construction by several companies is receiving 
careful attention, and these installations receive special inspection. 
During the year the various companies have opened 116 different 
streets and avenues within the city limits for the purpose of build- 
ing new conduits. The report shows that 41,652 feet of conduit 
were laid in 1907. This contained 207,150 feet of duct, 485,526 feet 
of cable, 184 manholes and 703 services. The permanent electrical 
installations of theatres have received more attention and are kept 
in much better condition than they were previous to the system of 
manhole inspection now being enforced. The grounding of alter- 
nating-current secondary systems has given good results. The 
number of fires originating in the interior of buildings and found 
upon investigation to have been due to electrical causes was eighteen. 
Of this number there were but seven upon which an insurance loss 
was reported, and the total loss on these seven was $11,549. Of this 
loss, $11,383 was caused by fires in electric light and power stations, 
$10,374 being for a fire which occurred in one station. During the 
year there were twenty accidents to persons, seven of which resulted 
fatally. Of the twenty accidents fourteen were to experienced men 
who were working on wires or electrical apparatus at the time the 
accidents occurred. 
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PERSONAL MENTION. 

MR. P. T. BOYD, of Tuscaloosa, Ala., has been made manager of 
the Orange, Tex., exchange of the Southwestern Telegraph and 
Telephone Company. 

\iR. CHARLES E. ELLIS, president of the Citizens’ Passenger 
Railway Company, has been elected a director of the American 
Railways Company, Philadelphia, Pa., succeeding Samuel Shipley, 
deveased. 

\ViR. FRANK, A. VANDERLIP, vice-president of the National 
city Bank, New York city, has been elected a trustee of Stevens 
Institute of Technology, Hoboken, N. J., to succeed S. Bayard Dod, 
deceased. 


‘iit. JAMES M. BRAMLETTE, who recently tendered his resig- 


notion as general manager of the Michigan United Railways Com- 
pany, of Lansing, Mich., has been appointed superintendent of the 
surance railway system in Chicago, IIl. 


R. W. S. BARSTOW, president of W. S. Barstow & Company, 
has left New York for a trip through the Northwest. Mr. Barstow 
will spend some time at Portland, Ore., where the company has an 


office, returning to New York about June 8. 
\iit. ERIC H. A. NORDIN, for several years chief electrical en- 
gincer of the Northern Electric Railway, of Chico, Cal., has severed 


his -onnection with that company to become chief electrical engi- 
nee: for the North California Light and Power Company, which has 
recently established an extensive plant on Cow Creek in Shasta 
County, Cal. 
OBITUARY NOTE. 

ROBERT C. P. HOLMES, purchasing agent for the Com- 
monivealth Edison Company, Chicago, Ill, was found dead in a 
Chicago alley on the morning of Thursday, May 21. Mr Holmes 
had been very busy as a member of the reception and entertainment 
committees of the thirty-first convention of the National Electric 
Light Association, and had put in a strenuous day looking after the 


comfort of the arriving delegates. The police theory is that Mr. 


Holmes came to his death at the hands of footpads who assaulted 
hint with robbery as their motive. The friends of Mr. Holmes, 
however, believe that he was suddenly taken ill and stepped into 
the alley out of the gaze of passersby for a moment, and succumbed 
to an attack of apoplexy, his clothes later on being rifled by some 
tramps who were hanging about. Mr. Holmes had been in ill health 


for some time, and quite recently had suffered from several faint- 
ing spells. He was known by electrical men the country over, and 
was held in high esteem and affection by every one with whom he 
came in contact. He was born in England in 1863, and at the 
nineteen secured employment as a helper in the wire de- 
partment of the Western Edison Light Company, the predecessor of 
the Chicago Edison Company. He was purchasing agent for the 
ompany for about twenty years. In 1883 Mr. Holmes married Miss 
Vary Kinney, of Fond du Lac, Wis., who, with two children, survives 


age of 


NEW INCORPORATIONS. 


COLUMBUS, OHIO—Mount Vernon Telephone Company. Capital 
stock increased from $250,000 to $350,000. 
MADISON, WIS.—Woodhull Telephone Company, Lamartine; 


apital increased from $2,500 to $6,000. Tamarac Telephone Com- 
pany, Areadia; capital increased from $3,000 to $10,000. 

AUGUSTA, ME.—Fort Fairfield Light and Power Company, Fort 
Fairfield. $21,000. Incorporators: D. E. Edwards, president; H. D. 
Stevens; H. T. Powers, treasurer, all of Fort Fairfield. 

DOVER, DEL.—United Electric Company of Cuba. Delaware 
‘tharter, Guarantee and Trust Company. $50,000. Incorporators: 
uu. M. Harvey, W. D. Farnune, R. E. Hollingsworth, Havana, Cuba. 

RICHMOND, VA.—Leda Telephone Company, Incorporated, Leda. 
i. O. Hubbard, president, Leda; R. L. Coleman, vice-president, Rice- 
ville; W. T. Shotwell, secretary and treasurer, Cody. Capital: Maxi- 
inum, $10,000; minimum, $1,000. 

MASON CITY, IOWA—Hanford Telephone Company; $10,000; 
H. Direhs, president; A. J. Talbred, vice-president; C. S. Hansen, 
secretary and treasurer. Farmdale Telephone Company; $10,000; 
G. W. Gibbs, president; D. E. Elston, secretary and treasurer. 


FRANKFORT, KY.—Farmers’ 
County; $1,000; incorporators—A. K. Caldwell, 


Telephone Company, Lincoln 
M. F. Campbell, 
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Tipton Sims and others. Houstonville Telephone Company, Lincoln 
County; an amendment increasing the capital stock from $3,000 to 
$5,000. 

ELMIRA, N. Y.—Erin & Swartwood Telephone Company. To 
construct a telephone line between the two towns. Directors: 
Samuel C. Houck, J. J. Hollenbeck, Clark W. Park, Marshall F. 
Drake, Chauncey E. Rosekrans and John C. Munson, all of Erin, 
and Tyler Woolever, of Swartwood. 

RIVERSIDE, CAL.—Whitewater Land and Power Company. 
For the purpose of locating, developing, purchasing and acquiring 
water rights. $500,000, of which $500 is subscribed. Directors: 
H. Edwin Moore, J. E. Cowles, Arthur E. Poole, of Los Angeles; 
John E. Coffin, of Whittier, and W. B. Scarborough, of Monrovia. 


ELECTRICAL SECURITIES. 

The prolonged rise in the stock market received a check last 
week, and there were frequent recessions followed by slight ad- 
vances. The opinion is general that the market has advanced too 
sharply and that prices have at least discounted any near trade 
betterment. The decision of the Federal Government to proceed 
against the New Haven road and others, alleging that a combination 
in restraint of trade existed, had a generally depressing effect, and 
caused heavy selling, as this step is taken to mean renewed Federal 
agitation against corporations. The recent reduction in the iron 
market is having its effect in producing orders, and furnishes a 
striking evidence of the fact that an early resumption can be looked 
for in those markets where liquidation has had full sway. This 
applies with equal force to the copper market, in which liquidation 
has been extensive and drastic. 

Dividends have been declared upon the following electrical se- 
curities: Rochester (N. Y.) Railway and Light Company; regular 
quarterly dividend of 144, per cent on the preferred stock, payable 
June 1. American Railways Company; regular quarterly dividend 
of 1144 per cent, payable June 15 to stock of record May 29. Nor- 
folk Railway and Light Company; regular quarterly dividend of 114 
per cent, payable June 5 to stock of record May 25. 

ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 23. 


New York: Closing. 
Allis-Chalmers common:.......... 0-220. 934 
Allis-Chaimers preferred............cssecee. 24% 
Brookiva Hapid Trar sit... .. «06 5.ccccwccess 485) 
Consolidated Gas (ex dividend)............. 23 
CLOMIGEDE  IGCUN 1G oo a os okceececawesieeincacsees 136%<% 
Interborough-Metropolitan common.......... 113% 
Interborough-Metropolitan preferred......... 30° 
Renee Cammy WIGCC Ie. n'a kkk ck anssicewaaws 115 
Mackay Companies (Postal Telegraph and 

Capen) - CONNOR a5. «Se <i xc et saa aeea wes 65 
Mackay Companies (Postal Telegraph and 

CARIGEY | PECIOUNOU Ss 6 oo ck ec seclexccsadeaes 65 
Manhattan TIGVAlGG ss .cccscicccesngeccsweces 137% 
Metropolitan Street Railway................ 28 
New York & New Jersey Telephone......... 100 
WGRR IN CIAO a wo 2 on eo nea ctnwaees i dae as 57 
Westinghouse Manufacturing Company...... 50 


The Interborough Metropolitan Company has arranged to ex- 
tend the $4,545,000 six per cent notes, maturing May 27, for two 


years. The collateral will be the same as that now pledged for the 
present loan. 
Boston: Closing. 
American Telephone and Telegraph......... 117 
Edison Electric Illuminating................ —_ 
Masaaehumetia Wilcctrie: . ....<.. icc ccwiiecceccces 44 


New England Telephone..................-- a 
Western Telephone and Telegraph preferred. 66 


Philadelphia: Closing. 
Electric Company of America..............-. 9% 
Electric Storage Battery common............ 30 
Electric Storage Battery preferred........... 30 
Prtindleiniiia: Tlectvie. «so 65k si wswnasicwsae sy 
Philadelphia Rapid Transit. ..............+<. 1444 
United Gas Improvement...............266- 831% 

Chicago: Closing. 
CNTCe TROIS i koko c,d bee vidas eiainin Sin tinine 122% 
CemmmGrnweelitey TIGINGRe < «5 oo ink een ccs cicens 941% 
Metropolitan Elevated preferred............ 54 
National Carbon common................e-- 63% 
National Carbon preferred...............++- 112 


The Metropolitan Elevated has won in the suit against the 
Northwestern Elevated. This relieves the Metropolitan from paying 
half a cent per passenger on all passengers carried to the downtown 
loop. The money paid must be refunded. 
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ELECTRIC LIGHTING. 

MAYFIELD, KY.—Fire destroyed the electric light and water 
plant on May 17, causing a loss of $40,000. 

BUFFALO, N. Y.—The council has decided on the installation 
of fifty additional arc lights for street lighting. 

PORT HOPE, N. B.—The Port Hope Electric Light and Power 
Company’s plant was destroyed on May 8, entailing a loss of $50,000. 

LANCASTER, N. H.—A five-year lighting contract has been 
awarded to Jones & Lurscott, who will at once install the necessary 
addition to their plant. 

OTTAWA, ONTARIO—A fire on May 18 at Sault Ste. 
caused much damage to the Tagoma water power plant and the Lake 
The loss is covered by insurance. 


Marie, 


Superior Company’s power plant. 

ANNA, OHIO—The contract for the erection of the new electric 
light plant at Anna, has been awarded to Weller & Curtner, of that 
village, at a cost of from $2,900 to $3,000. . Work will commence 
at once, 

RALEIGH, N. C.—In the United States Circuit Court here, H. H. 
Carr, general manager of the Raleigh Electric Company, was made 
receiver of the Fayetteville Gas and Electric Company, of Fayette- 
ville, N. C. 

TAYLOR, TEX.—The Citizens’ Electric Light and Power Com- 
pany has purchased new equipment which will be installed in a new 
which been awarded to L. M. Lee, 


building, the contract for has 


of Taylor. 

Power Company has been 
the board of 
electric 


SACRAMENTO, CAL.—The Western 
through Sacramento County by 
construction maintenance of an 


granted a franchise 


supervisors, for the and 
power line. 

PALO CEDRO, CAL.—The Northern California Power Company 
has commenced construction on i 60,000-volt line from its substation 
at this place to Kennett. This additional line will give Kennett 
four circuits. 

MONTREAL, QUEBEC—The city council has resolved to accept 
the offer of A. E. Robert and associates for electricity for general 
use. The power is to be obtained chiefly from the Beauharnois 
Canal water powers. 

NIAGARA FALLS, ONTARIO—Merritton 
struct an electric light plant at a cost of $5,500 to be controlled by 
lighted and electricity to be 


has decided to con- 
the municipality, the streets to be 
supplied to citizens at cost price. 

CLEVELAND, OHIO—The new Cleveland Electric [luminating 
Company ordinance has been approved by the service board. This 
ordinance grants the company the right to lay conduits, cables and 
steam pipes in a number of down-town thoroughfares. 

BUFFALO, N. Y.—A decision handed 
decides against the city in its attempt to have the Economic Power 
and Construction Company permanently restrained from tearing up 
The company may now begin work, 


down by Justice Marcus 


the city streets to lay its pipes. 

DELTA, COL.—The Delta electric light plant, owned by Messrs. 
Shue and Blogett, was destroyed by fire on May 19, causing a loss 
of $9,000, with insurance of $2,000. The building was of wood. The 
owners mInay not rebuild. If they do not the town may construct 
its own plant. 

HARRINGTON, WASH.—A deal has 
Big Bend Electric Lighting Company takes over the Harrington 
electric light plant, formerly the property of William Brodie. The 
consideration is $15,000. The new company will begin supplying 
light to Harrington June 1. 


been closed whereby the 


NIAGARA FALLS, N. Y.—In addition to the 10,000-horse-power 
generator which will be delivered to the Niagara Falls Hydraulic 
Power and Manufacturing Company within ninety days, the com- 
has ordered another unit of like capacity for delivery in 
Contracts for the additional power are pending. 


pany 
September. 


SHREWSBbURY, MASS.—It was voted at a special town meeting 
to construct and maintain a plant for the distribution of electricity 
at a cost of $16,000, to furnish lights for municipal use, and light 
and power for the use of the inhabitants, and to purchase electric 
current from some electric light or street railway company. 
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JOHNSTOWN, PA.—Contracts for the equipment of the centra] 
power plant at Windber for the Berwind-White Coal Company, 
which will supply power for all the company’s mines in the dist rict, 
has been let to the Westinghouse Electric and Manufacturing Com. 
pany and Westinghouse Machine Company. The cost will be about 
$100,000. 


MADISON, WIS.—The contract for the erection of the building 
for the separate heat, light and power plant for the new state capitol 
has been let to T. C. McCarthy, of Madison, whose bid of $108,000 
was the lowest submitted. The building is to be of concrete with 
brick facing. It will be 120 by 180 feet in ground dimensions and 
eighty feet high. 


SALISBURY, N. C.—An agreement has been reached between 
the city of Salisbury and the Southern Power Company whereby the 
latter will extend its electric lines from Charlotte to Salisbury, and 
will furnish power and light for all purposes through to Salisbury 
and Spencer Street Railway Company. A material reduction wil] 
be secured in the cost of electricity. 


SAYVILLE, N. Y.—At the annual meeting of the Sayville [£!ce-. 
tric Light Company the following directors were elected: (C. N. 
Aldrich, I. H. Green, J. A. Nauert, Sewell Thornhill, Francis Gerher, 
Julius Hauser, D. D. White. The directors elected the following 
officers: D. D. White, president; I. H. Green, vice-president; (. N. 
Aldrich, treasurer; J. A. Nauert, secretary. 


MANCHESTER, N. H.—At a meeting of the board of mayor and 
aldermen, a resolution was passed authorizing the mayor snd 
committee on street lighting to contract with the Manchester Lizht, 
Power and Traction Company to light the streets for a period of 
five years commencing May 23, 1908. The contract, calling for not 
less than 584 enclosed are lights at $90 per light per annum, was 
adopted by the board. 


VALDEZ, ALASKA—A twenty-five year electric lighting fran- 
chise has been granted to the Alaska Water, Light and Telephone 
Company. Under the terms of the new ordinance a considerable 
reduction is made in the price of lights. This company, which has 
a water power generating plant at Solomon Basin, across the bay 
from Valdez, will build several large reservoirs this summer for 
use during cold weather when the water supply is low. 


COEUR D’ALENE, IDA.—The Consumers’ company has sold its 
electric light and power department to the Kootenai Electric Coim- 
pany, a newly organized company, which will take over the business 
at once. The Consumers’ company will retain its water department 
The directors of the new concern, who will be in direct charge of 
the business affairs, are: J. H. Pelletier, John H. Greb and Charles 
E. Adams, all of Spokane. The price paid, it is stated, is $50,000 


SPOKANE, WASH.—Articles of incorporation have been filed 
by the Orient Water Power Company with Arthur Phillips, kD. 
Sanders, H. D. Merritt, H. P. Bouffleau and A. D. Mars as the in 
corporators. The articles state that the purpose of the company is 
to furnish water to Orient for domestic and irrigation puryposes 
and also to generate electric power. If the plans of the company 
are carried out, the power will be derived from Deer Creek, a tri!u- 
tary to the Kettle River. 


NEWARK, N. J.—Vice-Chancellor Emery has appointed Henry 
D. Smith, of Jamesburg, as receiver for the Malapan Light Com- 
pany, which operates public lighting plants at Freehold, Elizabeth- 
town and Jamesburg. In a bill filed by Malcolm MacLear, as coutisel 
for Martin B. Babcock, treasurer of the company, it is stated tliat 
the corporation’s liabilities, inclusive of a bond issue amounting 10 
25,000, aggregate $36,000, while its assets amount to $30,000. ‘The 
company was incorporated in June, 1905. 


HINCKLEY, MINN.—J. J. Coburn, of Cloquet, Minn., has been 
granted a twenty-year franchise by the village council for an eleciric 
lighting plant. The franchise provides for a ten-year contract for 
four are lights and nineteen fifty-candle-power incandescent lights 
for street lighting purposes. It is expected that the Grindstone 
River will be dammed to provide power for the plant. The fran- 
chise calls for work to begin on the installation of the plant within 
six months and the plant to be ready for operation on or before 
May 2, 1909. 
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ELECTRIC RAILWAYS. 

SYRACUSE, N. Y.—The Syracuse & South Bay Railroad Com- 
pany has been granted a franchise in Cicero. 

PROVIDENCE, R. I.—Relaying of track to the extent of nearly 
gin.000 has been authorized by the Rhode Island Company. 

DENVER, COL.—The new electric line to Globeville, where it 
will later connect with the Denver & Interurban line to Boulder, 
was formally opened on May 14. 


LAWRENCE, KAN.—The Indiana Traction Company has applied 


for a fifty-year franchise to run electric cars of an interurban line 
through the streets of Lawrence at the rate of fifteen miles an 
hour, upon certain streets indicated. 


itiHf{ACA, N. Y.—A double-track franchise has been granted to 
the jthaea Street Railway Company, A. H. Flint & Company, of 
New York, owners. The company is to pay the city $500 yearly for 
th ist fifty years and $750 thereafter. 


Kk ANSAS CITY, MO.—The power plant at Merriam, Kan., which 
is { supply electricity for the Kansas City, Merriam & Olathe 
line, has been placed in operation. The line has been 
compicted as far as Merriam and a thirty-minute schedule estab- 
lish between Kansas City and Merriam. 


el fe EfALO, N. ¥.—The Appellate Division of the Supreme Court 
has decided against the New York Central and its objections to the 


proposed Buffalo, Genesee & Rochester trolley line, and permits 
the road to be built. The road will be an extension of the Buffalo 
& Depew. Mueh grading has already been done. 

\\AUCH CHUNK, PA.—At the receiver’s sale held on May 16 
the rbon County Street Railway was sold for $20,000 to J. M. 
Dreishach and Lafayette Lentz, of Mauch Chunk, and Andrew S. 


Keck, of Allentown. The purchasers represented a majority of the 
hondholders. The road is the Flagstaff line, running from Mauch 
Chunk to Lehighton. 

SAN ANGELO, TEX.—The San Angelo Power and Traction Com- 
pany has been chartered at Austin, and will begin at once the con- 
struction of a street-car system in this city. W. D. Fuller, formerly 
of Whitewright, is to be manager for the company, which succeeds 
to the ownership of the Ransom franchise and has ample capital to 
go ahead with the movement. 


JIONROE, MICH.—It is announced by the general manager of 
the Toledo Railway and Light Company that the Toledo, Ottawa 
Seach & Northern Railway will be extended to Detroit. The road 
now runs to Ottawa Beach, five miles from here, and a franchise 
has been asked through the city. Two routes are proposed, one by 
way of Flat Rock and the other along the shore by way of Trenton. 

PERRY, N. Y.—The franchise through the town and village of 
Perry for the proposed trolley, known as the Rochester, Scottsville 
& Caledonia Electrie Railroad Company, to run from Rochester to 
Glen lris Park, has been approved and signed. The conditions on 
the franchise was granted are that work shall begin on the 
construction of the road within one year and that it shall be com- 
iieted within two years from date. 


Which 


ROCHESTER, N. Y.—At a special meeting of the directors of 
the Holland-American Construction Company, held May 11, it was 
anounced that in conformity with the recent action of the stock- 
holders the corporation has been dissolved. Announcement was also 
ade that a new company is in process of formation which will 
jake over the work contemplated by the Holland-American Com- 
pany, the construction of a trolley, road in Holland. 

STEUBENVILLE, OHIO—In order to complete the construction 
oO: its double tracks between Toronto and Steubenville and Mid- 
lind and Vamport, the Steubenville & East Liverpool Traction Com- 
pany, through President Van Horn Ely, has increased the working 
force from 200 to 1,200 men at various points along the new con- 
siruction. By the elimination of grades and curves between Toronto 
and Steubenville, the running time of the cars has been reduced 
materially, 

NORTH YAKIMA, WASH.—Engineer T. A. Noble, of the Yakima 
liiter-Valley Electric Railway Company, organized for the con- 
struction of a road from North Yakima to Granger, in the lower 
villey, has presented plans showing the route of the proposed rail- 
road to the county commissioners. The line of the railway passes 
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through Union Gap on the east side of the Yakima River and thence 
through Parker Bottom, Zillah and Sunnyside to Granger, a dis- 
tance of thirty-eight miles. 

NEW YORK, N. Y.—A franchise has been granted for a four- 
track electric trolley to run back of the Palisades from Coytesville 
to Homestead, N. J., with connections not only with the 130th street 
ferry and the Manhattan subway, but also with the McAdoo tunnels, 
both uptown and downtown. The road is backed by ample capital 
and will be pushed to completion as rapidly as possible. It will 
run through Leonia, and will have two local and two express tracks. 
The new road will also make direct connections with the Pennsyl- 
vania tunnels. 

GREELEY, COL.—Four companies are now in the field pre- 
paring to build interurban railroads to Greeley. The fourth com- 
pany, organized on May 12, it is said, will tap the Burlington Rail- 
road at Hudson, pass through the Box Elder Valley, northward 
to the Crow Creek region and westward to Greeley. The com 
pany is to be known as the Burlington Interurban Railroad Com- 
pany, and Fred Olsen, of St. Paul, is to take charge of the work. 
John Clug, Ray Watson and J. Fletcher, of Eaton, with Olsen, are 
said to be among the directors. 

FREDERICK, MD.—At a meeting of the executive committee 
of the Washington, Frederick & Gettysburg Railway Company it 
was decided to proceed immediately with the extension of the com- 
pany’s line from Lewistown to Catoctin Furnace, to connect with 
the Monocacy Valley Railroad to Thurmont, which the company 
acquired recently by purchase. The distance from Lewistown to 
Catoctin Furnace is about three and one-half miles, and it is 
expected to have the connecting link completed in ninety days 
from the letting of the contract. 

DES MOINES, IOWA—The Red Oak & Northeastern Interurban 
Company is the corporate name of a new railroad corporation 
whose papers have been filed with the secretary of state. The 
company was launched at Red Oak, and the stockholders are the 
principal business men of that city, Stuart, Greenfield and Adel. 
The purpose of the company is to build a road from Red Oak to 
Des Moines, passing through the towns of Grant, Greenfield, Stuart 
Redfield and Adel. B. B. Clark, of Red Oak, is president; G. W 
Curtis, vice-president; M. N. Spencer, secretary, and L. D. Good- 
rich, treasurer. Prominent among the incorporators are the names 
of G. W. Clarke, of Adel, candidate for lieutenant-governor; J. W. 
Russell, G. W. Curtis and other well-known Iowans. 

OAKLAND, MD.—Concerning the report that an electric railway 
will be built from Oakland to Swallow Falls, Md., six miles, H. P. 
Tasker, general manager of the Youghiogheny Light and Power Com- 
pany, Oakland, says that it is proposed to build a standard-gauge 
electric railroad. It is also contemplated to build—after this is 
constructed—a branch about thirty miles long to Uniontown; also 
a lateral branch from this to Kingwood, about twelve miles, and 
another branch fourteen miles long to connect with the railroad of 
the Jennings Lumber and Coal Company. Financing has been de- 
layed as a result of the panic. The officers of the company are: 
A. C. Sturgis, president; Truman West, vice-president; P. A. Chris- 
holm, second vice-president; James D. Hamill, treasurer; Bowie 
Johnson, secretary. 


DATES AHEAD. 


Canadian Electrical Association. Annual meeting. Toronto, On- 
tario, June 17-19. 

Society for the Promotion of Engineering Education. 
meeting, Detroit, Mich., June 22-27. 

American Society of Mechanical Engineers. 
ing, Detroit, Mich., June 23-26. 

American Society of Civil Engineers. 
Col., June 23-26. 

American Institute of Electrical Engineers. 
Atlantie City, N. J., June 29-July 2. 


Annual 
Semiannual meet- 
Annual meeting, Denver, 


Annual convention, 


Street Railway Association of the State of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. 
National Electrical Contractors’ Association. Next meeting, 


Chicago, Ill., July 15-17. 
Michigan Electric Association. 
Mich., August 18-21. 
International Association of Municipal 
convention, Detroit, Mich., August 19-21. 
American Society of Municipal Improvements. 
Atlantie City, N. J., October. 
Illuminating Engineering Society. 
phia, Pa., October 6-7. 


Annual meeting, Grand Rapids, 
Electricians. Annual 
Annual meeting, 


Annual convention, Philadel- 
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TELEPHONE AND TELEGRAPH. 

HALLS, TENN.—A new telephone line has been completed from 
Edith and Nankipoo to Halls. The line has been under construction 
for some months, and connects the best country in Lauderdale 
County. 


MONTESANO, WASH.—At a meeting of the city council a fran- 
chise was granted to C. H. Wolf & Company, who have taken over 
the lines and instruments of the Pacific States Telephone Company 
in the local field. Increased and better service has been promised. 


BUFFALO, N. Y.—Contracts for the erection of a new telephone 
exchange building have been let by the Bell Telephone Company. 
The building will cost $13,000. It will be two stories high, of stone 
and brick. With conduits and equipment it will cost $100,000. It 
will be known as the Oxford exchange and will serve territory now 
served chiefly by the Howard exchange. 


EDMONTON, ALBERTA—A contract for 700 miles of long-dis- 
tance telephone material has been awarded by the Public Works 
Department to the Northern Electric Company, of Montreal and 
Winnipeg. The Public Works Department has purchased two lots 
in Strathcona for the erection of a local telephone exchange building 
to be built at a cost of $10,000. The property was secured for $3,500. 


PEKIN, ILL.—The Farmers’ Mutual Telephone Company has 
made application for articles of incorporation. The capital stock 
will be $20,000 and the incorporators John Sommer, Elm Grove; 
William Luit, Dillon; Joseph Augsburger, Hopedale; Henry Boll- 
inger, Tremont and John Strickfaden, of Groveland. The directors 
are negotiating with the companies operating within the city of 
Pekin for a connection. 

BOISE, IDA.—An independent telephone line is now being con- 
structed from Elko, Nev., to Mountain Home, and it is understood 
that it will be extended from the latter place to Boisé some time 
during 1908, which will give this city a direct line from the heart 
of Nevada. It is thought the exchange of the new system will be 
established here. The installation of the new line would give 
Boisé three distinct systems. 


FAIRMONT, VA.—A deal has been made in Harrison, Taylor, 
Wetzel and Marion counties between the Bell Telephone Company 
and several independent companies located in the rural districts 
of the counties named. The deal embraces about 2,000 telephones 
in these districts. The companies affected by the deal are the 
Bridgeport, Pruntytown, Shinnston and Sardis Telephone Com- 
panies. Their territory is adjacent to Fairmont, Clarksburg and 
Grafton. 


MASON CITY, IOWA—The Western Electric Telephone System, 
of this city, has acquired the ownership of the Northern Telephone 
Company, of Winnebago County. The purchase price was $15,000. 
The property includes forty-six miles of toll lines and 1,100 tele- 
phones. Four exchanges of the company are located at Forest City, 
Buffalo Center, Lake Mills and Thompson. The new lines will be 
connected with the present lines of the Western Electric radiating 
from this city. 

CALLAHAN, CAL.—Articles of incorporation of the new tele- 
phone and telegraph line from Gazelle to this town have been filed 
at Yreka, and it is now expected that the line will be in operation 
as soon as those interested can construct it. Ample funds have been 
subscribed by those to be benefited. The board of directors for the 
first year is as follows: John M. Harris, of Gazelle, president; 
George F. Hellmuth, of Callahan, vice-president; F. W. Armstrong, 
of Callahan, secretary; Thomas F. Masterson, of Yreka, treasurer. 
The name of the corporation is the Callahan Telephone Company 
and its capital stock is placed at $10,000. 


PITTSTON, PA.—The Commonwealth Telephone Company has 
purchased the lines of the Bell Telephone Company at Harvey’s 
Lake and vicinity, including the lines between Harvey’s Lake and 
Wilkes-Barre, to Dushore, also the trunk lines of the New York & 
Pennsylvania Telephone Company between Dushore and Towanda. 
The company has leased the lines of the New York & Pennsylvania 
formerly operated by the New Albany Telephone Company, covering 
parts of Wyoming, Sullivan and Bradford counties, and has sublet 
part of its lines to the New Albany. A new switchboard will be 


installed at Harvey’s to take the place of the one recently destroyed 
by fire. 
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INDUSTRIAL ITEMS. 
THE C. W. HUNT COMPANY, West New Brighton, Staten Islang 
N. Y., is distributing a very complete catalogue describing and fllus. 
trating Hunt ‘Industrial’ railways. 


EDWIN BURHORN, 71 Wall street, New York city, patentee anq 
manufacturer of “Burhorn” and “Acme” cooling. towers, is distrib- 
uting a handsome catalogue illustrating and describing this appa- 
ratus. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, 
Rome, N. Y., has issued a sample card showing its various wire 
products, which it will be pleased to send to any one interested 
upon request. 


THE ILLINOIS ELECTRIC COMPANY, Chicago, IIl., has issued 
a new price list and discount sheet dated May, 1908, applying to 
catalogue No. 16. This covers a complete line of electric light 
supplies, construction material and specialties. 


THE PELTON WATER WHEEL COMPANY, San Francisco, (al., 
reports a gratifying increase of business since the first of February, 
having resumed running with its usual force. This is thoughi to 
be a very encouraging indication of general business resumption 


THE PARK DROP FORGE COMPANY, Cleveland, Ohio, has pub- 
lished a little pamphlet, No. 3 of the Short Stories About Steel 
series, which is entitled ‘‘Henry Cort and the Invention of Puddling 
and Rolling,’ describing the work of this pioneer iron manufacturer. 


THE HARVARD ELECTRIC COMPANY, 66 West Van Buren 
street, Chicago, Ill., is in the market for a line of electrical spevial- 
ties. It is suggested that electrical manufacturers desiring repre- 
sentation in Chicago and the West, or others having new specialties 
to be made, communicate with the company. * 


THE AMERICAN ELECTRIC LAMP COMPANY, New York city, 
whose New York office was located at 26 Cortlandt street, has ar- 
ranged with the Central Electrical Supply Company, 29 West 
Fifteenth street, to become its sole selling agent in Greater New 
York. The latter company expects at all times to carry a stock of 
from 50,000 to 75,000 lamps, which should insure prompt delivery 
of orders. 


THE GENERAL COMPRESSED AIR AND VACUUM MaA- 
CHINERY COMPANY, St. Louis, Mo., has issued a handsome cata- 
logue devoted to its apparatus, which includes all types of stationary 
and portable cleaning equipment. This system uses the well-known 
Thurman patents and designs exclusively. The applications of the 
system are very numerous. Copies of the catalogue will be sent 
upon request. 


C. W. LEAVITT & COMPANY, 220 Broadway, New York city. 
have reprinted, in pamphlet form, an article contributed by Erwin 
S. Sperry to the Brass World which describes the use of magnesium 
for producing good castings of pure copper. Magnesium may be 
substituted for silicon, which is sometimes used fow the same 
purpose, with, it is said, improved results. The Leavitt company 
makes a specialty of supplying pure magnesium for this and oiher 
purposes. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, [nd., 
has ready for distribution, bulletin No. 1106, describing and illusirat- 
ing direct-current switchboard panels for small plants; instruction 
book No. 3032 (superseding No. 3024 for Fort Wayne series alter- 
nating-current are systems; a booklet descriptive of Fort Wayne 
fan motors, including desk, suspended, universal bracket and tele- 
phone-booth types, and a folder describing the meter-reading books 
prepared by the company, insuring permanent central station 
records. Any of this literature will be furnished upon request. 


THE SIMMEN AUTOMATIC RAILWAY SIGNAL COMPANY, 
Los Angeles, Cal., is exhibiting, at the Exposition of Safety Devices, 
231 West Thirty-ninth street, New York city, its automatic sysiem 
of railway signaling. In this system each train automatically 
records the time it enters and leaves each block at the train des- 
patcher’s office, and the despatcher can signal to any engineer to 
stop or proceed. Telephone communication can be established be- 
tween the engineer in his cab and the despatcher, and the latter 
can set an automatic stop which will bring any train to rest if it 
proceeds against a danger signal at a higher speed than five 

















May 30, 1908 


This system is now installed on an eighteen-mile 
‘é Railroad in southern California. 


miles an hour. 
section of the Santa 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has ready for distribution bulletin No. 3,124, devoted to 
single-phase induction motors, one-sixth to one-quarter horse-power, 
full load, automatic start; No. 3,125, single-phase induction motors, 
one-eighth and one-sixth horse-power, light load, automatic start; 
No. 3,126, single-phase induction motors, one-quarter to one-half 
horse-power, full load, automatic start; No. 3,212, bipolar enclosed 
motors, one-quarter to one-half horse-power, for direct current; No. 
“803, motor-driven air-pumps for direct and alternating current; 
Yo, 3,905, motors with transmitters for factory sewing-machines. 


‘ 


THE ALLIS-CHALMERS COMPANY, MILWAUKEE, WIS., an- 
yunces the shipment from the West Allis works of eight turbo- 
enerator units aggregating 9,500 kilowatts’ capacity, normal rating. 
‘hese machines, all but one of which are 1,000 kilowatts or over, 
, into various industrial plants in the eastern and southern portions 
the country. Two 1,500-kilowatt units were shipped to the Youngs- 
own (Ohio) Sheet and Tube Company. One 1,500-kilowatt unit will 

»ply current for the city of Jacksonville, Fla. Two units, a 500 and 
|,000-kilowatt, were shipped to the Celluloid Company, of Newark, 

J. One 1,500-kilowatt machine went to the Tremont and Suffolk 
\lills, at Lowell, Mass. The Athens Electric Railways, of Athens, Ga., 
s installing a 1,000-kilowatt unit, and the Nairn Linoleum Company 

is installing a similar machine at Kearney, N. J. These machines 

» all standard Allis-Chalmers construction. In addition to the 

shipment of the above turbine units, two contracts for turbine- 
senerator units, each of 500 kilowatts in capacity, have been re- 
ceived. The first unit was purchased by the city of Austin, Tex., 
and is a 2,300-volt, sixty-cycle machine designed to operate con- 
densing. The second unit will be installed by the Salsich Lumber 
Company, of McKenna, Wash. This unit is a 400-volt, sixty-cycle, 
hree-phase machine, the steam end of which is also designed to 
be run condensing. In addition the purchase includes an eighty- 
kilowatt, alternating-current generator driven by a Chandler & 
rayvlor engine; a fifteen-kilowatt, steam-driven, and a fifteen-kilo- 
watt, motor-driven exciter set; a four-panel switchboard; a twenty- 
orse-power induction motor for driving a centrifugal pump, and 
iwo fifteen-horse-power induction motors. 
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THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a neat folder (No. 3654), entitled “‘Two Aids to Belted Serv- 
ice,” calling attention to the GE luminous are headlight. Among the 
advantageous features claimed for this headlight are economy in 
operation, efficiency, convenience, reliability and low maintenance 
cost. A list of a few of the roads now using it is included. The 
company has also issued bulletin No. 4587, describing a new type 
of resistance unit for rheostats, fixed resistances, laboratory use, 
etc., which contains many important improvements in design and 
construction. The unit consists of a wire wound tightly on a 
specially formed tube. The resistance material has a negligible 
temperature coefficient, so that the ohmic value of the unit is 
practically the same at all times, whether hot or cold. The tube 
is made up of a durable cylinder treated with a special insulating 
compound which forms a coating both inside and out. This makes 
a reinforced construction that is not brittle, and is strong and solid. 
The unit is made in two forms, one having porcelain bushings at 
the end with wire terminals, and the other having metal bushings 
connected to the winding and suitable for holding in metal grips, 
and of a size to fit into standard fuse-holder clips. The bulletin 
describes both forms of units and gives the size, ratings, capacities, 
etc., of the standard types. Bulletin No. 4582 describes the GE-205 
railway motor. This motor is similar in design and construction 
to other standard GE motors, but is provided with commutating 
poles located between the main field poles. The motor is of the box- 
frame type arranged for oil and waste lubrication with a three-point 
suspension gear case. The commutating pole railway motor is 
especially adapted for use with higher operating voltages on account 
of the inherent good commutating and non-flashing properties, which 
allow for a considerably increased overload capacity, and other 
features which enable it to better withstand the most severe con- 
ditions of service and misuse. This motor is therefore especially 
adapted for operation on heavy grades or with equipments geared 
for high-speed work which have also to start and stop frequently, 
as in city services. An extensive description of the mechanical and 
electrical details of the apparatus is given in the bulletin. Under 
the heading of “rating” several pages are devoted to the proper 
selection of railway motors for various services, and a table is 
given showing schedule speeds under different conditions. Char- 
acteristic curves of different motors and dimension diagrams are 
included. 


Reeord of Electrical Patents. 





Week of May 19. 


“87,748. SIGNALING SYSTEM. Garrison Babcock, Rochester, 
N. Y., assignor to Merton E.° Lewis, Rochester, N. Y. A tele- 
phone signaling system employing a device responsive only to 
interruptions in the line, and a sensitive signaling device re- 
sponsive to line-current changes. 

776. ELECTROPLATING APPARATUS. Charles E. De Long, 
Shreveport, La., assignor to C. B. Norton Jewelry Company, 
Kansas City, Mo. A battery plating outfit. 

822. ELECTRICAL CONTACT. Richard F. Le Brocqg, Etna, 
N. J., assignor of one-half to James P. Niemann, Lynbrook, 
N. Y. A cam-operated clock-driven contact closer. 

S87,\871. ELECTRIC HEATER. Clarence L. Taylor, Alliance, Ohio, 
A heater built up of three superimposed, insulated, perforated 
plates. 

S87,877. INSULATOR. Henry Trumbull, Plainville, Ct., assignor 
to Trumbull Electric Manufacturing Company, Plainville, Ct. 
A bushed wall insulator. 

587,887. PARTY-LINE TELEPHONE SYSTEM. Thomas L.:- Will- 
son, Ottawa, Ontario, Canada. A system utilizing an auxiliary 
independent signaling circuit. 

887,918. AUTOMATIC CUTOFF FOR ELECTRIC CURRENTS. 
Domingo C. Cafiizares, Paris, France. A cutout with a pivoted 
switch armature. : 

887,923. ELECTRIC HEATER AND COOKER. Ella M. Crandall, 
Dolgeville, Cal. The heating element is provided with a per- 
forated separable housing. 

887,982. ELECTRIC RAILWAY SYSTEM. Samuel C. Frey, York, 
Pa. A sectional system automatically controlled. 

887,943. INCANDESCENT ELECTRIC LAMP. Marshall D. Jones, 
Davenport, Iowa, assignor of one-fourth to Louis H. Smith, 
Davenport, Iowa. The base of the bulb has an inverted frusto- 
conical shape. 


887,947. ELECTRICALLY HEATED SAD-IRON. Frank Kuhn, 
Detroit, Mich. The heating element has permanently connected 
terminals. 


980. ELECTRICALLY CONTROLLED SWITCH-OPERATING 
MECHANISM FOR RAILWAYS. Karel W. G. J. Stoffels and 
Johannes J. H. W. Weenen, Amsterdam, Netherlands, assignors 
to Naamlooze Vennootschap Internationale Electriciteit Maat- 
schappij, Amsterdam, Netherlands. An electromagnetic track 
switch. 

887,998. TELEPHONE AND CIRCUITS THEREFOR. 


Clement, Washington, D. C. A system 
parallel bridges across the line. 


888,050. FIELD-MAGNET WINDING. Julian A. Stratton, Chicago, 
Ill. The pole-pieces are split, the two portions being wound 
separately with compensating coils. 


888,067. ELECTROPLATING APPARATUS. John T. Daniels, 
Newark, N. J., assignor to the Hanson & Van Winkle Company. 
A tank with a suspension frame provided with a series of con- 
tacts. 

888,068. ELECTROPLATING APPARATUS. John T. Daniels, 
Newark, N. J., assignor to the Hanson & Van Winkle Company. 
A tank with a rotatable suspension frame. 

888,098. ELECTROPLATING APPARATUS. Willis R. King, 
Newark, N. J., assignor to the Hanson & Van Winkle Company. 
A tank with a hollow perforated container. 


888,096. CABLE TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. 
An adjustable capacity is associated with a cable having a large 
distributed capacity. 

888,098. AUTOMATIC PHOTOTELEGRAPH. Arthur’ Korn, 


Munich, Germany. Two selenium cells connected in series are 
employed, one controlling the exposure of the other. 


88 


Edward E. 
employing a pair of 
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888,151. ELECTRIC WATER HEATER. Oscar H. Fiddes and Her- 
man A. Seifke, San Francisco, Cal. The water is passed through 
a heating tube upon which is wound a resistance wire. 


888,158. SYSTEM FOR SELECTING ONE OF SEVERAL RE- 
CEIVERS CONNECTED TO A COMMON CONDUCTOR. Adolf 


Franke, Halensee, near Berlin, Germany, assignor to Siemens 
& Halske, A. G., Berlin, Germany. A system utilizing a number 
of receiver electromagnets controlled by a selecting switch. 

888,154. INSULATOR. Howard Friend, Lexington, Okla., assignor 
of one-half to Walter J. Stevens, Lexington, Okla. A split-ring 
insulator with a metallic holder. 





—— 


888,050.—FreLD- MAGNET WINDING.: 


888,157. ELECTRIC AWNING OPERATOR. Egisto U. Giovannoni, 
New York, N. Y. A motor-driven roll for awnings. 

888.191. OSCILLATION RECEIVER. Greenleaf W. Pickard, Ames- 
bury, Mass. A receiver formed of a brass pin and a mass of 
polished silicon. 

888,211. TELEPHONE INSTRUMENT. Minor Waters, 
Albany, Ind. A combined telephone holder and switch. 
223. TROLLEY POLE. 
A trolley pole with a 
engaging the pole. 

SS8.241. PROTECTIVE DEVICE. Karl Kuhlmann, Berlin, Pankow, 
Germany, assignor to General Electric Company. The discharge 
gap is opened by the repulsive action of the electrodes. 

888,275. ELECTRIC CONDENSER. Matthew O. Troy, Lynn, Mass., 
assignor to General Electric Company. Sheets of paper, alter- 
nately varnished and soaked in paraffin, insulate the plates, 

S88,285. ELECTRIC LOCK. Solomon W. Wibel, Nathan J. Mce- 
Aloney and William R. Gunningham, Denver, Col. The keeper 
is locked electromagnetically. 


New 


George W. Chatmond, Louisville, Ky. 
pivoted supporting member adjustably 
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888,098.—AUTOMATIC PHOTOTELEGRAPH. 


888,318. THIRD-RAIL INSULATOR. Lucien H. Delloye, Paris, 
France, assignor to Societe Anonyme des Manufactures des 
Glaces et Produits Chimiques de Saint-Gobain, Chauny et Cirey, 
Paris, France. A block insulator with a single petticoat. 

888.335. PRINTING TELEGRAPH. Charles L. Krum, Chicago, II. 
Electromagnets are provided for controlling the carriage of a 
typewriter. 

888,340. ELECTRIC BELL-RINGER. 
tady, N. Y., assignor to General Electric Company. 
plunger magnet for ringing a pivoted bell. 

888,355. FUSE. 
reneral Electric Company. 
the enclosed fuse. 

888,362. MONOCYCLIC SYSTEM OF ELECTRIC DISTRIBUTION. 
Charles P. Steinmetz, Schenectady, N. Y., assignor to General 
Electric Company. The combination of a single-phase alter- 
nator, a third conductor and a motor driven by the generator 
for supplying displaced electromotive forces to the third wire. 

888.371. DYNAMOMETER. John B. Webb, Glenridge, N. J. The 

rotation of the dynamometer shaft produces alternating cur- 

rents the phase displacement of which depends upon the twist 
given to the shaft. 


George Macloskie, Schenec- 
A coil and 


Ernest Schattner, Schenectady, N. Y., assignor to 
A barrier is placed centrally within 
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888,381. ELECTRIC HEATING DEVICE. William S. Andrews and 
Henry J. Mauger, Schenectady, N. Y., assignors to General 
Electric Company. A thermostatic switch is provided in the 
heater, 


888,382. SLIDING CURRENT-COLLECTOR. Albert H. Armstrong 
Schenectady, N. Y., assignor to General Electric Company, A 
current-collector for third-rail systems. 
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888,191.—OscILLATION RECEIVER. 


888,389. ELECTRICALLY OPERATED TRACK SWITCH. Fred |; 
Corey, Schenectady, N. Y., assignor to General Electric Com 


pany. A track switch controlled by the trolley wheel. 
888,392. BALANCER SET. Richard W. Douglass, Lynn, Mass., as 


signor to General Electric Company. A balancer set with a re 
sistance which may be introduced in the field cireuit of eithe: 
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888,362.—MonocycLic SysteM OF ELECTRIC DISTRIBUTION. 


888,407. PRIMARY BATTERY. Charles B. Schoenmehl, Wate: 
bury, Ct. A primary battery employing zine and compressed 
copper oxide electrodes. 

888,416. CONTROLLING DEVICE FOR CARS. Theodore Bodie, 
Westfield, N. J. By means of magnets placed along the track 
and others carried upon the car, movement of the vehicle may 
be prevented, 
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888,371.—DYNAMOMETER. 


888,417. AUTOMATIC CONTROLLING DEVICE FOR CARS 
Theodore Bodde, Westfield, N. J. A permanent electromagnet 
fitted with soft-iron pole-pieces, coacts with a magnet carried on 
the car. 


888,427. TELEPHONE SYSTEM. Carl W. Sharer, Philadelphia. 
Pa., assignor to Keystone Telephone Company, Philadelphia. 
Pa. A supervisory signal in the trunk circuit is controlled bs 
the hook contacts of the called subscriber’s instrument. 


888,447. CONTROLLING MEANS FOR ELECTRIC MOTORS 
Harry W. Leonard, Bronxville, N. Y. The armature resistance 
and reversing switch is automatically controlled by the driven 
machine. 





